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MEMORANDUM OF THE CHAIRMAN 


To Members of the Senate Interior and Insular Affairs Committee: 


The question of who owns, or is responsible for, two-thirds of earth, 
has concerned me since 1969 when I appointed Senator Lee Metcalf 
to head a Special Subcommittee on the Outer Continental Shelf. 

Since then, the Committee on Interior and Insular Affairs has held 
hearings on the general subject and on specific legislation. We also 
have monitored the Third United Nations Conference on the Law of 
the Sea and its preparatory meetings. As Chairman of the Subcom- 
mittee on Minerals, Materials and Fuels, Senator Metcalf has con- 
tinued to provide constructive leadership. 

We share a sense of urgency about a source of minerals from the 
oceans—minerals basic to our economy—minerals which now come 
almost exclusively from foreign sources—-minerals which we can dis- 
cover and have a right to develop under existing international law and 
with due regard to the other uses of the oceans. 

There is increasing pressure by many nations for stringent limita- 
tions on access to raw materials lying within their borders and in- 
creased prices for those raw materials which are made available to 
industrial nations. These nations call these policies steps to a “new 
economic order.” We call them cartels. 

Some of these minerals are contained in the manganese nodules 
which literally pave the ocean floor in many parts of the world. With 
increased public awareness of the importance of the nodules as our 
mineral supply came also a need for what I would call a primer. I 
asked the Congressional Research Service of the Library of Congress 
for such a document. 

That excellent report follows. I commend it to the attention of those 
sincerely interested in this vital and complex subject. 


Henry M. Jackson, Chairman. 
(IIT) 
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LETTER OF TRANSMITTAL 


Tue Liprary or CONGRESS, 
CONGRESSIONAL RESEARCH SERVICE, 
Washington, D.C., May 5, 1975. 
Hon. Lrs Mercatr, 
Chairman, Subcommittee on Minerals, Materials and Fuels, Commat- 
tee on Interior and Insular Affairs, U.S. Senate, Washington, D.C. 


Dear Senator Metcatr: In response to your request, I am sub- 
mitting a report in the nature of a primer on manganese nodules. 

Entitled “Ocean Manganese Nodules,” the report covers such topics 
as location of manganese nodule deposits, site evaluation, technology 
of mining nodules, economic implications, commercial interests, gov- 
ernment activities, foreign activities and legislative background. Since 
the Law of the Sea Conference has not yet resolved the international 
controversy surrounding this issue, possible treaty implications are 
also considered. 

The report was prepared by Dr. James EK. Mielke, Analyst in Ma- 
rine and Earth Sciences of the Science Policy Research Division, 
under the direction of George A. Doumani. 

We hope that this report serves your committee’s needs as well as 
those of other Members of the House and Senate in pursuing the 
issue of deep seabed mining. 

Sincerely, 
Lester S. Jayson, Director. 
(v) 
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SUMMARY 


Ferromanganese nodules? are potato-shaped concretions found on 
the floor of the ocean throughout many parts of the world. In some 
areas, the ocean floor is literally paved with nodules. The Pacific Ocean 
alone is estimated to contain 1.5 trillion tons of nodules which are 
forming at the rate of about 10 million tons per year. There are about 
25 factors involved in the process to determine the economic value of 
a potentially mineable deposit of manganese nodules. Of these factors, 
the grade of the nodules, particularly their copper, nickel, manganese, 
and cobalt content, is the most important. The deposits of the Pacific 
Ocean, found in an east-west belt 200 kilometers wide south of Hawaii, 
in water deeper than 4,000 meters, hold the greatest economic promise 
at the present time. 

Technology for mining and processing ferromanganese nodules is 
complex, and several methods are being developed. Three basic nodule 
recovery systems are under investigation : (1) mechanical, cable-bucket 
systems, (2) air-lift pumping, and (3) hydraulic lift without air. 
Processing ferromanganese nodules is much more difficult than proc- 
essing oxide or sulfide land ores. Most of the methods being developed 
involve complex roasting and leaching techniques. 

The impact of nodule mining on the deep ocean environment has been 
a concern expressed by many individuals. Research is underway to 
assess the extent of this impact on the biota of the deep ocean and on 
the quality of the surface water. Chemical and biological observations 
have been carried out using prototype mining systems. Results to date 
indicate that the environmental impact of deep ocean mining is negli- 
gible, far less than natural disturbances such as turbidity currents. 

Exploration for, and development of technology for recovering, 
manganese nodules from the deep seabed have been underway for more 
than a decade. Several countries including the United States, Great 
Britain, France, West Germany, Japan, Canada, and the Soviet Union 
have interests in deepsea mining. U.S. firms have lead positions in this 
field but are hesitant to proceed to commercial exploitation without 
some guarantee of security for their projected large investments of up 
to $350 million. Since 1971, bills have been introduced in Congress to 
provide some form of investment guarantee and regulation of mining 
activities. Initially, these bills represented solely the views of the 
American Mining Congress and were sponsored in the House and 
Senate for discussion purposes. No action was recommended by the 
Administration for fear of prejudicing the outcome of discussions in 
the United Nations with regard to a future conference on the Law of 
the Sea. As progress in the United Nations appeared minimal, and 
U.S. congressional hearings brought out other considerations, the deep 
seabed mining legislation was redrafted to provide necessary regula- 
tion and investment security, while allowing the Third U.N. Law of 


1The terms ‘ferromanganese nodules,’ “manganese nodules’’ and “iron-manganese nod- 
ules”? are used interchangeably. 
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the Sea Conference adequate time to produce a seabed treaty before 
commercial exploitation by U.S. nationals would be permitted. 

In the meantime, most U.S. firms interested in seabed mining have 
joined international consortia as a means of gaining investment secu- 
rity, risk sharing, and pooling financial resources. ‘They argue that in 
the absence of international law restricting deep seabed exploitation, 
they have the right to mine nodules in international waters. The De- 
partment of State supports this view. Obviously, the more countries 
or parties jointly engaged in such activities, the less likelihood there 
would be of claim-jumping or other conflicts. 

The United States is heavily dependent on the metals contained in 
manganese nodules, primarily nickel, copper, manganese, and cobalt. 
There is no domestic mine production of manganese and cobalt, and 
domestic nickel production supplies less than 10 percent of our needs. 
In addition, nickel and copper are not currently stockpiled by the 
government. While the United States is a major copper producer, in 
1974 nearly 20 percent of the copper consumed in the United States 
was imported. The reliability of foreign sources and the possibility of 
cartel action are subjects of grave concern. In this regard, the pos- 
sibility that a vast resource of these metals could become available to 
the United States through the operations of U.S. nationals while at the 
same time respecting the rights of all nations to the “common heritage 
of mankind” is a matter that bears serious legislative consideration. 

The majority of nations represented at the Third U.N. Law of the 
Sea Conference are from developing countries whose interests are 
markedly dissimilar to those of the United States and other tech- 
nologically advanced countries. This has been amply demonstrated in 
the negotiations of the former Seabed Committee (now Committee I 
of the Conference) by the position taken by the developing countries 
and by their formation of a common negotiating bloc called the Group 
of 77 (now 106 countries). This group, representing approximately 
two thirds of the voting delegates, generally favors a form of strong 
international control of seabed exploitation that is unacceptable to the 
United States. The Seabed Authority envisioned by the Group of 77 
would be effectively controlled by the developing countries (one coun- 
try, one vote), and would exercise arbitrary power over seabed devel- 
opment. This would be accomplished by permitting mining only by 
the Authority or, initially, through contract arrangements under which 
the Authority would maintain direct and complete control of all 
mining operations. 

The U.S. position at the Third U.N. Law of the Sea Conference 
favors a seabed mining authority that would license and permit quali- 
fied countries and private entities on a nondiscriminatory basis to mine 
areas of the seabed. The whole system for granting rights would be 
structured in the treaty to be economically efficient and to attract and 
guarantee security of investment. Faced with the prospects of little 
substantive progress toward attaining an acceptable treaty, the Admin- 
istration has recently begun drafting legislation to license domestic 
firms who engage in deep seabed mining. This legislation would also 
delay commercial exploitation to allow the U.N. Law of the Sea Con- 
ference additional time to reach an agreement. In further anticipation 
of deep ocean mining by U.S. citizens, an Ocean Mining Administra- 
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tion has been established in the Department of the Interior. It is 
anticipated that commercial mining of the deep seabed for manganese 
nodules will probably begin by 1980, and that U.S. firms will be 
involved. 

Based on recent information regarding participation by U.S. firms 
and U.S. subsidiaries of foreign interests in international consortia, a 
projection can be made of the benefit to the United States from nodule 
mining operations by 1985. The total tonnage of nodules likely to be 
processed and marketed by U.S. interests by 1985 could amount to 4.6 
million tons. This projection is somewhat lower than previous esti- 
mates. This estimate is based on only those firms which have announced 
plans for commercial operations and does not include members of the 
CLB Group 2 which was formed for exploration and systems develop- 
ment only. The estimate also excludes Howard Hughes’ Summa Cor- 
poration which may or may not be involved in seabed mining opera- 
tions. Even if Summa Corporation were developing deep seabed 
mining technology for sale, there is no certainty it would be purchased 
by U.S. firms. 

Using the estimated nodule recovery of 4.6 million tons and exten- 
sions of U.S. Bureau of Mines projections of annual increases in do- 
mestic demand for the metals contained in nodules, the percent of 
imports and percent of U.S. consumption satisfied by U.S. controlled 
nodule mining operations by 1985 can be estimated (Table 1). Imports 
of manganese ore and ferromanganese would not likely be reduced by 
nodule mining by more than 3 percent (the amount of U.S. consump- 
tion as manganese metal) unless manganese metal from nodules can 
be marketed at a price competitive with ferromanganese. The United 
States could produce 9 to 10 times the projected domestic demand for 
pure manganese metal and reduce imports of nickel nearly 20 percent, 
reduce copper imports by 6.5 percent, and cobalt imports by 70 percent. 
If other U.S. firms enter into commercial-scale nodule mining opera- 
tions by 1985, imports could be reduced still further. 


TABLE 1.—PROJECTED U.S. CONSUMPTION AND PERCENT OF IMPORTS SATISFIED BY NODULE MINING OPERATIONS 


BY 1985 
Estimated 
recovery from 
nodules by Percent 
Projected U.S. firms and Percent of U.S. reductions 
1985 U.S. subsidiaries, consumption in of imports 
consumption 1985 1985 from _‘ through nodule 
Metal (short tons) (short tons) nodules mining by 1985 
Manganese: 
CONS nS eS eee A Ne eee fee Boe 22200200 ORY el Wie Oe oe Tre a eee ae 
Ferromanganese____...-_-___-_-_-_----- STO 7S Oi tire es Bees NN ha Wh Se es 
Rurermetal ss: 28222 Seer te abhi Yea andl 55, 000 518, 000 100.0 Exports 
INIGK Gl Seetageeestr ee ele eaaet ats es Se eS 337, 000 49, 700 15.0 19.0 
CON Dee te ee ene nee etwas 3, 360, 000 41, 400 LEZ 6.5 
Gonalteeese see eee been Saeaceoe te Norse 12, 200 8, 280 68. 0 70.0 


2In this study, CLB Group refers only to the consortium organized by Dr. John L. Mero 
of Ocean Resources Inc. in June 1974. Many members of this group are now participants in 
the consortium recently formed by International Nickel Co. (INCO) which has announced 
intentions to proceed to commercial operations if deemed feasible. Some confusion may arise 
as the INCO consortium has also been referred to as the CLB Group (Oceanography News- 
letter, Apr. 21, 1975). 
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I. INTRODUCTION 


Manganese nodules were first discovered by the Challenger expedi- 
tion (1873-76) and have engaged the interest of oceanographers ever 
since. With the recent advent of technology capable of extracting min- 
erals from the deep ocean floor, commercial! interest is further height- 
ened by growing world-wide demand for metals concentrated in man- 
ganese nodules. Increasing dependence on foreign mineral suppliers 
and the resulting balance of payments deficits are causing concern 
in the United States. In view of the increasing accessibility to exploi- 
tation of these unclaimed seabed riches and international concern for 
the rights and claims of all nations to a share of the world’s resources, 
national policies and international conventions for regulating or con- 
trolling the deep seabed resources are being developed. This back- 
ground report on manganese nodules, the technology for recovering 
them, mining interests currently involved, legislative concerns, and 
international negotiations in this area has been prepared as a reference 
tool for further congressional activity in directing a national policy 
for deep seabed mining. 
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II. COMPOSITION, FORMATION, AND DISTRIBUTION OF MANGANESE 
NODULES 


Ferromanganese nodules are concretions that occur on the ocean floor 
generally in water deeper than 2,000 meters. There are two dominant 
types of ferromanganese deposits: (1) thick slabs or crusts which 
frequently develop on submarine elevations where current activity 
prevents normal sediment accumulation and provides a continuous 
supply of metals, and (2) nodules which form at great depth around 
nuclei of rock, plant, or animal remains. The encrustations do not 
appear to be economically significant whereas some nodule deposits 
are potentially profitable to mine. Nodules are the most common form 
of seabed iron-manganese concretions. 

Ferromanganese nodules vary widely in shape, composition, surface 
texture, and internal structure. In individual localities the nodules 
are generally similar, but significant variations commonly occur from 
one locality to another. Variations may even be found over the dis- 
tance of a few hundred yards. Knowledge of variations in the com- 
position of the nodules is of importance to mining interests as most 
processing techniques are tailored to a fairly specific and uniform 
ore supply. Furthermore, some hydraulic mining techniques are de- 
signed to recover nodules within only a limited size range. 


SHAPE 


Nodules look like little black potatoes ranging in size from 1 to 15 
centimeters (cm) in diameter and average about 5 cm across. The gross 
shape of large nodules appears to be controlled by asymmetric growth 
rather than by the shape of the core or nucleus. 


(3) 


FIgurE 1.—Nodules on the conveyor belt after discharge from nodule/water 
separator during trial mining operations in the Atlantic Ocean in 1970. 


Courtesy : Deepsea Ventures, Inc. 


Surrace TEXTURE 


Ferromanganese nodules exhibit several types of surface texture: 
smooth with black lustrous patches, sandpaper-like or gritty, “goose 
bumps” or numerous small welts, and knobby. Generally two textures 
such as smooth and gritty are found on the same nodule. Many nodules 
have old fractures partly healed with additional manganese material 
and clay. 

STRUCTURE 


Variations in structure of the nodules are common; however, most 
appear to be layered in the form of concentric rings around a small 
nucleus. Each layer represents a compositional or mineralogical unit 
ranging in thickness from rings visible with the naked eye down to 
microscopic structures. The original surface of the layers was honey- 
combed, but the pores were subsequently filled with clay and the 
materials reorganized as the nodule grew by adding new layers. Some 
nodules or portions of nodules are nearly non-crystalline and, con- 


1 Raab, W. Physical and chemical features of Pacific deep sea manganese nodules and 
their implications to the genesis of nodules. In Ferromanganese deposits on the ocean floor, 
Horn, D. R., ed., IDOE National Science Foundation, Washington, D.C., 1972, p. 31—49. 
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sequently, give no X-ray pattern. X-ray patterns that are obtained 
indicate crystalline sizes less than a few micrometers. : 

Due to the fine grain size of the iron and manganese oxides and 
the manner in which the nodules are formed, the porosity is high and 
the surface area is large. The high porosity allows the nodules to 
take up appreciable quantities of seawater and its contained salts. 
Due to their large active surface area, nodules have been reported 
to be effective converters of unburned hydrocarbons to carbon dioxide 
in automobile exhausts and efficient absorbers of sulfur from stack 
gases.” 
~ There is no clear age pattern in the layers but nodule samples 
exhibit thicker layers on the bottom side. Radiometric dating of the 
nodules indicates very slow growth rates of 0.1 to 0.01 times the aver- 
age sedimentation rate of one meter per million years in the deep 
regions of the ocean where manganese nodules are most commonly 
found. 

CoMPoSsITION 


The composition of manganese nodules can be described in two ways: 
the elemental composition and the mineralogy. 


ELEMENTAL COMPOSITION 


Chemical analyses of nodules from several locations in the Pacific 
Ocean are averaged in Table 2. 


TABLE 2.—PACIFIC MANGANESE NODULES—WEIGHT PERCENTAGES (DRY WEIGHT BASIS)—STATISTICS 
ON 54 SAMPLES 


Element Average Maximum Minimum 
NanvaneSeheeeerrse na eae t en, See See ee 24.2 50.1 8.2 
WOU S 55 ees 55 Ant Sp see re ae a al ee ed ae a een a 14.0 26.6 2.4 
SMO Sse Se SA ee ae es ee es eee 9.4 20.1 1.3 
FAINT ae ee ee ay aS a Pe ae ee ee 2.9 6.9 .8 
SOM Sees Ge See =. SEN ee eee eee er ee 2.6 4.7 1.5 
Calciurmeeeee ences) pisan pend See Se Pes SEC ES eet 1.9 4.4 .8 
MERICSTIT SNe 8 SHEET OS Rees aE See) ee ee Soe ees 7 2.4 1.0 
Nickelaeesseretas wc Werner ane ee Mae AA et Pp ei eae r99 2.0 .16 
Rotassiunieeeutusie ied hele Merehipy pe ki bet) Peck Se Nees yp es Fs .8 Syl 3) 
TREC TE a eR 8 Ren 9 ap eine UN Pr ug ae . 67 ey ll 
Conperseeevets ee. eee eee: are ieee eee es a5) 1.6 . 028 
(COE te 59 Oh ay O tis he CS ee eee here 28 Te yee .35 2.3 . 014 
Banitiineee es a eeere Make h ted Bee Tele AAEN AS ER . 18 . 64 08 
[hea diese AiR ae hE Eee aoe Uh nd ald Amie. oy Cee d ox oe .09 36 02 
Strontilrimeees sere erence ere te ee ee Ma Pei So es . 081 16 024 
ZUTCON IIe eee ae ee SENT ER GS Carer ie 2 heresy uct . 063 12 009 
VETECIRIS 222 eee eee RE ee Les Oe ee eae e . 054 ll . 021 
Molybdenum. J 2h ieies Shido AIRS 2S ae SS . 052 all -01 
7A On ee ae ee Oe ae ed ae ee eer Sere . 047 . 08 . 04 
Buroneeeenete ee crate eepen aoe es eto iies eT Ee Slot . 029 06 007 
Nittriliniperceie Seer ewer edie ry we renin ye tty 2: cy aries wed . 016 045 033 
anthanu serene eee see eer eam. See SOR N ye eh . 016 024 009 
Vitenbiumeen cee ates Pe RRL RED bt Thee! TT le a9) Code . 0031 0066 0013 
CARE ee ASS Se A EE eS OG BR Pe . 001 007 001 
Gallien se Saree: Seem ns Le eT eee ees . 001 . 003 . 0002 
SCANGIU mieten ke) SL eat eae Fs Pee Ney eee ee . 001 . 003 . 001 
SIUC pee ee tie aes Cum ae Oe, NE Rg ANT ee Cag eee . 0003 A O00G Ree ee ee 


Note: In addition to the elements given above, cadmium, tin, arsenic, and bismuth are also found in manganese nodules. 
Source: Cardwell, P. H. Extractive metallurgy of ocean nodules. Mining Congress Journal, November 1973, p. 38. 


2Mero, J. L. Effects of mining sea floor nodules may be drastic for industry, society. 
The Northern Miner, Apr. 20, 1972, pp. 4-5. 
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Nodules commonly contain more than 30 elements. In addition to the 
elements included in Table 2, there are also appreciable amounts of 
cadmium, tin, arsenic, and bismuth. 


MINERALOGY 


Petrographic examination of thin sections of nodules reveals ex- 
tremely fine-grained manganese and iron oxides. The two major man- 
ganese minerals that have been identified are todorokite and birnessite. 
Todorokite is variable in its chemical composition and can contain sig- 
nificant amounts of other elements, while birnessite is more highly 
oxidized and is most abundant in more oxidizing environments such 
as shallower water areas. 

The only iron mineral which has been recognized in ferromanga- 
nese nodules is goethite, FeOOH. Most of the other metals found in 
nodules appear to be taken up by the iron and manganese oxides either 
by substitution, absorption, or adsorption and do not form separate 
minerals. 

In addition to the minerals formed in place, there are considerable 
amounts of detrital minerals within the nodules. These include quartz, 
feldspars, rutile, calcite, montmorillonite, illite, and barite. These min- 
erals are also extremely fine-grained and usually are distributed 
throughout the entire nodule. 


Formation oF MAancanrse NopuLEs 


Several hypotheses on the formation of deep seabed manganese 
nodules have been presented, proposing organic or inorganic processes, 
or a combination of both. 


BIGLOGICAL ORIGINS 


Recent evidence seems to favor a major role by living organisms 1n 
the creation of manganese nodules.? Small tubular structures have 
been found on the surface of carefully collected nodules. These fragile 
structures are built from microglobules of manganese by foraminifera 
and other bottom-dwelling organisms. Some tubes originally con- 
structed on nodule surfaces are found buried or preserved within the 
interior of nodules. The interior tube-remains are filled with clay or 
other debris and with manganese precipitated by inorganic or bacterial 
processes. In a sense, nodules may grow in much the same way as coral. 

Other evidence has been found which indicates that maganese oxides 
can precipitate and accumulate onto a growing nodule without bac- 
teria, but that bacterial enzymes accelerate the process through a cat- 
alytic role.* Iron oxides and copper, nickel, and other metals probably 
precipitate inorganically, since they are known to adsorb strongly on 
manganese oxide. Manganese oxidizing bacteria have been found to 
promote the growth of nodules by manganese accretion, whereas 


3Greenslate, J. Microorganisms Participate in th i . 
Wee ia oe ro ouEan icipate in the Construction of Manganese Nodules 


4Ehbrlich, H. L. The role of microbes in manganese nodule genesis and degradation. In 
Perromanganese Deposits on the Ocean Floor, Horn, D. R., ed., IDOE National Science 
Foundation, Washington, D.C., 1972 : 63-70. 
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manganese-oxide-reducing bacteria cause dissolution of manganese, 
copper, cobalt, and nickel, but not iron from the nodules. 


INORGANIC ORIGINS 


Earlier hypotheses favored inorganic formation of ferromanganese 
nodules. A recent genetic classification of ferromanganese deposits re- 
views these early theories and describes four types of deposits: (1) 
Hydrogenous deposits which are formed by slow precipitation of iron 
and manganese from “normal” sea water; (2) hydrothermal deposits 
in which the elements are supplied by hydrothermal activity on the sea 
floor, in areas of high heat flow frequently associated with volcanism ; 
(3) halmyrolytic deposits in which the elements are, at least in part, 
supplied by submarine weathering (halmyrolysis), generally of ba- 
saltic material; (4) diagenetic deposits in which the elements are sup- 
plied partly by their postdepositional redistribution within the sedi- 
ment column.° 

Another hypothesis of inorganic formation of manganese nodules 
is linked to data from the Deep Sea Drilling Project. This hypothesis 
proposes that hot intrusive rocks could have raised the temperature in 
overlying sediments thereby increasing the solubility of metals in 
interstitial water. This could cause leaching of metals out of sedi- 
ments and outward migration of waters trapped in the sediment. 
When these warm interstitial waters with higher than normal trace- 
metal concentrations reach the more oxidizing interface with the over- 
lying ocean water, rapid precipitation of manganese, iron, copper, and 
nickel would result. 

The role of iron as the mechanism for manganese nodule formation 
is the basis of another hypothesis. Evidence has been found indicating 
colloidal iron oxides may deposit onto suitable nuclei in cavities under 
conditions of locally high acidity, followed by deposition of manganese 
oxides and trace metals by a catalytic process.” 

In any event, the formation of manganese nodules is a poorly under- 
stood and complex process. It is likely that no single hypothesis fully 
expresses all the mechanisms involved, but portions or combinations of 
several of the hypotheses mentioned may be valid. Present evidence 
seems to indicate that the nodules can be formed in a variety of ways 
depending on local conditions. 


GEOGRAPHICAL DisTRIBUTION 


Manganese nodules are found on the ocean floor in many areas of the 
world. Some world-wide oceanographic expeditions have recovered 
them at nearly every station. Although only about 3 percent of the 
ocean’s floor has been extensively surveyed, there is abundant evidence 
indicating that deposits of manganese nodules exist in potentially 
commercial quantities. The advent of bottom photography and deep 


5 Bonatti, H., T. Kraemer, and H. Rydell. Classification and genesis of submarine iron- 
manganese deposits. In Ferromanganese Deposits on the Ocean Floor. Horn, D. R. ed., 
IDOE, National Science Foundation, Washington, D.C., 1972: 149-166. 

6 Raab, op. cit., p. 46. 

_7 Burns, R. G., and B. A. Brown. Nucleation and mineralogical controls on the compo- 
sition of manganese nodules. Ferromanganese Deposits on the Ocean Floor, Horn, D. R., 
ed., IDOE, National Science Foundation, Washington, D.C., 1972: 51-61. 
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water television has greatly increased the discovery of manganese 
nodule deposits. As more deposits have been found, more information 
has become available concerning the nature of the ocean floor where 
high concentrations are most likely to be found. In general, the nodules 
are found predominantly in areas of oxygen-rich water and low sedi- 
mentation. Areas of low sedimentation are generally in deep regions of 
the ocean, farthest from land and volcanic or high biological activity. 
Manganese nodules have also been discovered in Lake Michigan.* 

Since nodules are found mainly on the sediment surface, or partially 
buried, and form much more slowly than sediment accumulates, there 
is some uncertainty as to what prevents their burial. Some investigators 
suggest that deep sea predators feed on microorganisms living on the 
nodules and nudge the nodules, keeping them on the surface. Others 
suggest that the microorganisms themselves keep the nodules buoyed 
up. The decrease of nodules with depth in the sediment (Fig. 2) may be 
explained by dissolution of the metal oxides after burial due to the 
different geochemical environment of the seafloor. 


8 Rossman, R., and H. Callander. Manganese nodules in Lake Michigan. Science, y. 162, 
1968, pp. 1123-1124. 


FREQUENCY OF OCCURRENCE OF FERROMANGANESE IN CORES 


FIGURE 2 

When nodule frequency at the surface is com- 
pared with nodule frequency at depth in the 
sediment column, it is clear that most nodules 
Occur at the sediment-water interface. For ex- 
ample, there are four times as many nodules at 
the surface as in the next 3 feet of underlying 
sediment in the North Pacific. 
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Source: Horn, D. R., B. M. Horn, and M. N. Delach. Distribution of Ferromanganese 
Deposits in the World Ocean. In Ferromanganese Deposits on the Ocean Floor, Horn, D. R., 
ed., IDOE, National Science Foundation, Washington, D.C., 1972, p. 15. 


10 


Although manganese nodules are common on the ocean floor, deposits 
of sufficiently high abundance and metallic content to be commercially 
attractive occur in relatively few known places. Commercial interests 
have collected and analyzed a great number of manganese nodules, but 
all publicly known information is based on approximately 600 sam- 
ples.? 1°71 They are found mainly in the Pacific, Atlantic, and Indian 
Oceans. 


180° 


——X DREDGE 
@ CORE 


Ny a 
e- ee 
a Oe ee 
y e REA OF VERY SLOW DEPOSITION 
wo x or ee 


al A 


'p 


on ees ag 
FIGURE 3 


Ferromanganese deposits of the North Pacific are widespread. Limits are a function of increasing rates of deposition toward land and, in the 
south, by rapid accumulation of biogenic carbonate. The highest density of nodules lies between 6 30 N and 20°N. 
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FIGURE 4 


Most ferromanganese deposits are concentrated along the line of topographic highs which includes the Manihiki Plateau; Line, Cook and 
Society Islands; and the Tuamotu Archipelago. 


Source, Figs. 3 and 4: Horn et al., 1972, op. cit., p. 13. 


® Horn, D. R., M. N. Delach, and B. 'M. Horn. Metal content of ferromanganese deposits 
of the oceans. IDOE Technical Report No. 3, NSF—GX 33616, National Science Foundation, 
Washington, D.C., 1973. 

Horn, D. R., B. M. Horn, and M.-N. Delach. Ocean manganese deposits, metal values 
and mining sites. IDOE Technical Report No. 4, NSF—GX 33616, National Science Founda- 
tion, Washington, D.C,. 1973. 

4 Wrazier, J. Z., and G. Arrhenius. World-wide distribution of ferromanganese nodules 
and element concentration in selected Pacific Ocean nodules. IDOE Technical Report No. 2, 
NSF—GX 34659, National Science Foundation, Washington, D.C., 1972. 
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FIGURE 5 
Ferromanganese deposits of the North Atlantic. Both the Blake Plateau and Red Clay Provinces are sites of 


non-deposition or very low sediment accumulation. Cores and dredges from areas outside these provinces 
which recovered ferromanganese are from the flanks and summits of topographic highs. 
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FIGURE 6 
Distribution of ferromanganese deposits in the South Atlantic and Western Indian Oceans. The South American Province, and Cape, Mad- 


agascar and Crozet Basins are areas protected from continental and biogenic debris. Rates of sedimentation are low and nodules are 


abundant. 


Source, Figs. 5 and 6: Horn e¢ al., 1972, op. cit., p. 11. 
NORTH PACIFIC OCEAN 


The richest deposits of manganese nodules are found in the North 
Pacific Ocean in a narrow band south of Hawaii just north of the 
equatorial zone of high biological productivity (Fig. 3). This band is 
about 200 km wide by 1500 km long and runs roughly east-west between 
latitudes 6° N and 20° N and between longitudes 110° W and 180° W. 
The ocean floor is 4000 to 5000 m deep in this area and the sediments 
are rich in siliceous remains of plankton (radiolaria). The floor of 
the North Pacific where nodules occur can be divided into two types: 
siliceous ooze and red clay. The average metal values of nodules from 
the siliceous deposits are nickel (Ni) 1.28 percent, copper (Cu) 1.16 
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percent, manganese (Mn) 24.6 percent and cobalt (Co) 0.23 percent, 
while the nodules from the red clays contain Ni 0.76 percent, Cu 0.49 
percent, Mn 18.2 percent and Co 0.25 percent. 


TABLE 3.—AVERAGE ANALYSES OF MANGANESE NODULES 
[In percent of dry weight] 


Region Nickel Copper Manganese Cobalt 
North Pacific siliceous ooze_._.____-___.------_------- 1.28 1.16 24.6 0. 23 
NorthiRactficwrediclaya san sna ee eee . 16 -49 18.2 25 
South Pacific elevations_____________________________- -Al . 13 14.6 .18 
South Pacific abyssal plain.___._____________________- .51 . 23 15.1 . 34 
NorthsAtlanticns See Lae eae ete . 38 15 14.2 .34 
SouthgAtlanticSess eee? Sete a were es 48 .15 18.0 .3l 
lnidtantOcean setae ae sere me Ae es . 50 .19 14.7 . 28 


Source: United Nations. Economic significance, in terms of seabed mineral resources, of the various limits proposed for 
national jurisdiction. Committee on the peaceful uses of the seabed and the ocean floor beyond the limits of national juris- 
diction, A/AC.138/87, June 1973: 39 pages plus appendixes. 


SOUTH PACIFIC OCEAN 


In the South Pacific many manganese nodule deposits are concen- 
trated along the southern edge of the equatorial belt and on or close 
to submarine elevations such as the Manihiki Plateau, Tuamotu Archi- 
pelago, Cook Islands, and Society Islands (Fig. 4). Although not as 
extensive as those in the North Pacific, there are several mine grade 
nodule deposits in the South Pacific and some have high cobalt content 
up to 2.3 percent. Average metal values for the South Pacific are given 
in Table 3. 

NORTH ATLANTIC OCEAN 


In the North Atlantic nodules appear to be concentrated on the 
Blake Plateau (in water depths of about 1000 m) and in the red clay 
area 1800 km east of Florida (Fig. 5). Some encrustations occur on 
the Mid-Atlantic Ridge. In general, the nodules have low metal con- 
tent (Ni 0.18—0.32 percent, Cu 0.08-0.29 percent, Mn 13.9-14.5 percent, 
Co 0.35-0.42 percent) and some have high density or include sub- 
stantial quantities of carbonate material unfavorable for metallurgical 
processing. 

SOUTH ATLANTIC OCEAN 


Thick crusts and nodule deposits occur in some areas of the South 
Atlantic. However, the deposits are generally below commercial in- 
terest in metal content. One of the more extensive areas of manganese 
nodules and crusts in the South Atlantic is off the west coast and 
southward of South Africa (Fig. 6). The deposits in this area average 
0.67 percent nickel and 0.16 percent copper. 


INDIAN OCEAN 


Several areas of nodules and crusts are reported in the Indian Ocean, 
such as the Agulhas Plateau, the Madagascar Basin, and the Crozet 
Basin (Fig. 6). These deposits generally have metal contents below 
commercial interest though some potentially minable deposits are 


ae. by industry sources to have been discovered in the Indian 
cean.”? 


United Nations A/AC. 138/87, op. cit., p. 22. 


III. MINING: SITE SELECTION, TECHNOLOGY AND PROCESSING 


Mine Srre SELEection 


Geophysical and topographic data are necessary before a mining site 
can be selected (Fig. 7). The method of mining will determine, to a 
limited extent, the water depth and bottom conditions necessary for 
the mining system to work. For example, a nodule-collecting device 
mounted on a tracked vehicle must operate on a firmer bottom than 
that needed for a neutrally buoyant rake-type collection head. Both 
of these methods can probably operate in an area of greater topo- 
graphic variation than the continuous line bucket (CLB) dredge. 

About 25 factors are involved in calculations to determine the eco- 
nomic value of a ferromanganese nodule deposit.' In addition to the 
water depth, bottom topography, and physical characteristics of the 
sediment, other important criteria are the concentration of the nod- 
ules, their size, uniformity, metal content, distance to port or process 
facility, and weather in the deposit area. Since the nodule concentra- 
tion per unit area of the sea floor and their metal content may vary 
within a prospective mine site, the site must be thoroughly sampled 
to ensure it can support a mining operation. Free-fall grab samplers, 
dredges, and television cameras are commonly used to evaluate the 
economic potential of a mining area (Fig. 7). 


1Mero, J. L. Potenial economic value of ocean-floor manganese nodule deposits. In Ferro- 
manganese Deposits on the Ocean Floor, Horn, D. R., ed., IDOE, National Science Founda- 
tion, Washington, D.C., 1972: 191-208. 
(13) 
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Offshore Exploration of Ores 
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Figure 7.—Offshore exploration of nodules. 


_ Source: United Nations, Economic implications of sea-bed mineral development in the 
international area: report of the Secretary-General, A/CONF.62/25, May 22, 1974, p. 13. 


Major changes in the metals market will affect. the selection of a 
mine site, either making lower grade nodules profitable or confining 
mining operations to only the highest grade deposits. The type of 
metals recovery process used or the metals market the company desires 
to enter will feed back into site selection. For example, a company may 
wish to market cobalt, copper, nickel, and manganese while another 
company may be interested in extracting and marketing only cobalt, 
copper, and nickel. These considerations will affect the size of the 
mining operation necessary, desired metal values of the nodules, and, 
hence, the site selection. 

The efficiency of the mining system will also play a role in determin- 
ing the minimum size economically feasible as a mining site. As yet 
there are no hard data on recovery efficiency. The total amount of ore 
mined from workable or accessible areas of a mine site depends on the 
pick-up efficiency of the collecting device and the mine sweeping effi- 
ciency or ratio of area actually swept by the bottom device to the area 
accessible for mining. Limited experience indicates that the dredge 
head pick-up efficiency is somewhere between 30 percent and 70 percent, 
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probably around 50 percent. The mine sweeping efficiency is a function 
of the characteristics of the mining equipment, navigational system, 
and operation procedures. Sweep efficiency may be around 45 to 65 per- 
cent. Two other factors to consider are unminable areas (about 15 to 25 
percent of the bottom appears to be too rough or otherwise physically 
unsuitable for mining) and cut-off grade (about 10 percent of the site 
is expected to contain nodules of too low grade to be mined). The most 
unfavorable combination of factors (accessibility, dredge efficiency, 
sweep efficiency, and cut-off grade may allow only 9 percent of the 
nodules in an area to be recovered. An optimistic combination is likely 
to allow 35 percent recovery and a completely ideal combination could 
yield 58 percent recovery. A working average for nodule recovery 
efficiency expected by industry is around 25 percent or higher. The 
production period for the venture to be profitable and the overall min- 
ing efficiency determine the minimum site size. Production periods of 
twenty years have generally been assumed. Greater efficiency would 
permit a smaller mine site to be commercial as would a shorter pro- 
duction period, if acceptable. 

Some experts believe that exploration for potential mine sites over a 
broad area may become more restricted or difficult if an international 
regime is established to regulate the seabed. However, most of the 
major groups involved in ferromanganese nodule mining investiga- 
tions have completed the exploration stage and are aware of a number 
of potential mining sites.” 


Nopute Minine TECHNOLOGY 


Once a mining site has been selected the next problem is to collect 
and elevate the nodules to the surface from depths of 3000 to 5000 
meters. Mining methods must be highly reliable and must recover 
volumes large enough to be economic. Three basic systems have been 
devised: (1) Air-lift, (2) hydraulic lift without air, and (3) mechani- 
eal lift such as the continuous line bucket (CLB) system. Each of these 
basic methods has individual variations. In addition to these continu- 
ous recovery methods, batch systems such as wireline dredging and 
buoyant hoppers have also been proposed.? However, while single- 
collector dredging is useful for obtaining large tonnage samples for 
evaluation, it is not considered an economic large-scale production sys- 
tem due to its high cost and low recovery rate when used at great 
depths.* 


ATR-LIFT PUMPING 


The air-lift pumping (ALP) or pneumatic lift method is techni- 
cally a three-phase flow: air, water, and nodules. Compressed air is 
injected into the pipe at various depths. The upward movement draws 
water, nodules, and surrounding sediment into the bottom end of the 
pipe. The nodules are literally vacuumed off the seabed and carried up 


2 Rothstein, A. J., and R. Kaufman. The approaching maturity of deep ocean mining— 
Be pace quickens. Offshore Technology Conference Preprints 1978, v. 1, 1973, pp. 323-— 


s Wenzel, J. C. Systems—development planning. In Ocean Engineering, Brahtz, J. F.. 
ed., Wiley, New York, 1968, p. 110. 
4United Nations, A/CONF.62/25, op. cit., p. 17. 
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the pipe by the flow of water and air and deposited in the mining ship 
on the surface (Fig. 8). The ALP system is inherently more complex 
than a single or dual phase system. Several technica] difficulties have 
presented themselves. The amount and injection point of air, diameter 
of pipe, amount of water transported, and amount and size of solids 
transported each have narrow tolerance limits. For this reason, the 
system must be carefully adjusted to the conditions of each individual 
mining site. 
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Ficure 8.—Artist’s conception of the likely operation of three systems proposed 
for mining nodules. 


Source : United Nations, A/CONF.62/25 op. cit., p. 18. 


The bottom device or dredge head must be carefully designed to 
Screen out nodules that are too large to be transported by the air/ 
water stream or might clog the pipe. Generally, a rake type device is 
used to both loosen and screen the nodules, Deepsea Ventures has devel- 
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oped and successfully tested this system on the Blake Plateau in 750 
meters of water in 1970.° 

The system used by the Arbeitsgemeinschaft Meerestechnischge- 
winnbare Rohstoffe (AMR) group is also of the air-lift type. In the 
Deepsea Ventures and AMR systems the dredge head is towed across 
the bottom by the mining ship. Modifications of this method may in- 
volve a self-propelled bottom device such as a tracked crawler or a 
stationary unit with a rotating arm.® * 
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Ficure. 9.—Research Vessel Deepsea Miner. A converted general cargo ship 
displacing 7,500 tons full load with an overall length of 320 feet. The major 
hull modification was the installation of a 20 foot by 30 foot long well (Moon 
Pool) slightly aft of midship. A 75 foot high derrick was installed to handle 
several thousand feet of 9¥%’’ drill casing. 


Courtesy : Deepsea Ventures, Inc. 


The efficiency of the air-lift system is not known. Since nodules 
larger than the system can support must be rejected, the efficiency on 
that basis alone would be lower than total size range recovery systems. 
The large factors of uncertainty, however, are how efficiently the 
dredge head can interact with the bottom and how tight a pattern of 


5 Covey, C. W. Ocean mining system completes tests. Under Sea Technology, October 
1970, p. 22-23, 28. 

®Sheary, G. W., and J. HB. Steele. Mechanical deep sea nodule harvester. United States 
Patent 3,480,326, November 1969. 

7 Smith, W. J. An assessment of deep-sea manganese nodule exploitation technology. 
Unpublished manuscript, Woods Hole Oceanographic Inst., 1972. 
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traversing the mine site the mine ship can accomplish. From a resource 
management point of view, it would be desirable for the site to be 
mined as efficiently as possible to minimize the area of disturbance. 
From a reliability point of view, although the ALP system must 
supply great amounts of compressed air to various water depths, there 
are no underwater pumps and other machinery to break down. How- 
ever, the ALP system is more complex in concept than a CLB system 
which doesn’t have a long pipe string to handle, and the bucket system 
is more flexible in the ability to cope with a variety of bottom 
conditions. 
HYDRAULIC LIFT 


The hydraulic or hydrolift system is similar to the ALP, but it 
relies entirely on pumped water to provide upward flow through the 
pipe. This is technically a two-phase system: nodules and water. The 
technology for this system is already well developed and is used in 
the coal industry and in mud pumps used in oil drilling. The pump 
can be located close to the bottom or at intermediate depth. The 
hydraulic system seems to be favored by a recently formed interna- 
tional consortium managed by Kennecott Copper Corp.® ® 


MECHANICAL LIFT 


The third major recovery method, the continuous line bucket (CLB) 
system, appears to be the simplest in principle. This system uses a 
continuous polypropelene braided rope with dredge buckets attached 
at 25 to 50 meter intervals. The rope is wound through traction motors 
mounted at both forward and aft ends of the mining vessel. Because 
the rope line is neutrally bouyant, it tends to loop out away from the 
direction of motion of the mining ship (Fig. 10). As the line rotates 
the bottom of the loop drags across the seabed filling the buckets. The - 
drag and increased weight of the buckets causes the loop to become 
more directly aligned with the lifting force. Consequently, the line 
moves upward more nearly vertically than its descent, and fouling of 
the loop upon itself is avoided. 


8 Tinsley, C. R. In search for commercial nodules, odds look best in, Miocene-age Pacific 
l 6. 


Tertiary System. Engineering and Mining Journal, June 1973, p. 114-11 
9 Oceanography Newsletter, v. 9, No. 3, Feb. 1974, pp. 1—2. 
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Figure 10.—Schematic drawing illustrating the design and operation of the 
Continuous Line Bucket System for mining deep ocean nodule deposits as pro- 
posed by Yoshio Masuda. A successful pilot test of this system was conducted 
in over 12,000 ft. (3,650 m) of water north of Tahiti in the summer of 1970. 


Source: Mero, op. cit., p. 199. 


The CLB system is the method in which there is the greatest amount 
of international participation. One of the largest ventures formed is 
a mining consortium called the CLB Group.*? The CLB Group is a 
joint systems development effort involving more than 25 major com- 
panies in six countries and is managed by Dr. John L. Mero, presi- 
dent of Ocean Resources, Inc. of La Jolla, California. This con- 
sortium only intends to develop and test jointly the CLB system, then 
split up for commercial operations. 


10 Oceanography Newsletter, v. 9, No. 12, June 24, 1974, pp. 1-2. 
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The CLB system was successfully tested in 8,650 meters of water 
north of Tahiti in August 1970.11 A later test in August and Sep- 
tember 1972 recovered seven tons of nodules off Hawaii.” Several 
participants of the CLB consortium under the leadership of CNEXO 
of France are developing a modification of the CLB which involves 
the use of two ships working in tandem."? Members of the CLB Group 
met in Houston in May 1974 to plan financing and construction of 
a two-ship system which is expected to be ready for tests in late 1975. 
The system will be built in France by Ateliers et Chantiers de 
Bretagne.** 

The primary advantage of the CLB system over the other two tech- 
niques is simplicity and perhaps cost. The latter advantage has been 
strenuously disputed.?® It also has the advantage of being able to 
recover nodules of any size and does not need to be designed for a 
specific depth and type of sediment as do hydraulic and air-lift sys- 
tems. Dfficulties with the CLB system may result from irregular bot- 
tom topography and potential snags. The buckets must also pick up 
a good load of nodules and little sediment for the system to be eco- 
nomic, and there is no way to control how the buckets interact with the 
bottom. Critics also claim the system cannot be cycled rapidly enough 
to recover a profitable tonnage of nodules." 

Mining efficiency of this system again can only be estimated. The 
area mined is controlled by maneuvering the surface mining ship or 
ships; consequently, bottom coverage and nodule recovery may be 
somewhat inefficient. 


Nopute Processtine 'TrcHNoLoGY 


Because of the mineralogy of ferromanganese nodules is unlike that 
of any commercially mined land-based mineral deposit, straight- 
forward methods of extracting metals do not work. The manganese 
oxide and iron oxide minerals that are the main constituents of the 
nodules are extremely fine-grained and are bound in a rock (siliceous) 
matrix. Most of the other metals of interest are present in the nodules 
essentially as impurities in the iron and manganese oxides. Conse- 
quently, physical methods of separating the metals have not proved 
successful. Although it is possible to reduce the oxides by smelting, 
the resultant alloy of iron and other metals is difficult to separate 
further. Generally, chemical leaching or hydrometallurgical tech- 
niques are considered the most likely commercial methods. Details of 
most of these methods are regarded as proprietary information by the 
companies developing them. From information available, general 
descriptions of some of these extraction methods or metal winning 
processes can be derived. 


4 Masuda, Y., M. J. Cruickshank, and J. L. Mero. Continuous bucketline dredging at 
12,000 feet. Offshore Technology Conference, Preprints Paper No. 1410, 1971. mae 

“ Mining Magazine, January 1973, p. 7. 

18 United Nations, A/CONF.62/25, op. cit., p. 19. 

a yee naeto AAO EL No. 61, January 1974, p. 5. 

5 ond, A. L., Maganese Nodules (II) : ini y 
183, Feb. 15, 1974, oo. ea (II) : Prospects for Deep Sea Mining, Science, v. 

16 Thid., p. 644. 
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The first step in virtually all extraction techniques involves crushing 
the nodules. Nickel and copper are relatively easy to separate by 
chemical methods as these metals are associated with the manganese 
oxides. Leaching solutions can be developed to concentrate these metals 
and leave most of the others behind. Cobalt is found mostly with the 
iron minerals.!* Removing cobalt and other metals requires additional 
steps. The leaching method is carefully designed to optimize the yield 
of the particular metals which a company wishes to market (Table 4). 


TABLE 4.—COMPARISON OF 3 AND 4 METAL PRODUCTION FROM NODULES 
MANGANESE WILL BE THE MAJOR PRODUCT IF THE OCEAN IS MINED FOR 4 METALS * * * 


Annual 

output Estimated 
(millions of price (per § Gross value Percent of 
pounds) pound) (millions) gross value 
Manganesevieat 2th Libis oe. 22 esl oee teehee ce 500. 0 $0. 15 $75.0 58.8 
ING Kel eee Sa a se eee ee 25.0 1. 40 35.0 27.5 
Copper ten ee oS 20.0 56 11.2 8.8 
Goby] teeta otek 8 bee eyo 2 Soak he Soe 2 se 4.4 1. 40 6.2 4.9 
Ota meee enentnS Ol: eee ne ar Suc e h ke omens eae oe CRS ed SAREE Oe en 127.4 100. 0 


Nickel Skene Bee Sin oo esos ect eses sess 75.0 $1. 40 $105. 0 66.8 
Cop peleass sna oe ea Se oe 2 Eee 60.0 - 56 33.6 21.4 
(Cobia lit: eee Pee 8 be eee ee eee 13.2 1.40 18.5 11.8 

WOE see ee eS oe a ae ea 157.1 100. 0 


1 Assumes that high-purity manganese will be marketed rather than ferromanganese. 
Source: Chemical and Engineering news. Mar. 4, 1974, p. 25. 


HYDROCHLORINATION 


One leaching method being developed is the hydrogen chloride proc- 
ess of Deepsea Ventures. In this method hydrogen chloride reacts with 
the crushed nodules at elevated temperatures to dissolve essentially all 
the nodule material. Most of the metals except iron form soluble metal 
chlorides which are then leached with water and separated from the 
solid residue. The solid residue containing inert silicates, sulfates, and 
oxides (mainly iron oxides) is regarded as waste. Chlorine gas is re- 
covered as a by product and hydrogen chloride can be recovered from 
the leach liquor and recycled (Fig. 11). 


_“Tbid., p. 646. 
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Fig.11 Hydrochloric acid process 
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A proprietary ion exchange process extracts each metal into a sepa- 
rate solution from which it is plated out in an electrolytic cell. Since 
manganese cannot be recovered electrolytically, another proprietary 
method is used for this metal. : 

The metals initially slated for recovery by this method are cobalt, 
copper, nickel, and manganese. Recovery of other metals such as mo- 
lybdenum, vanadium, zinc, and cadmium is being considered should 
market conditions make their production profitable. This apparently is 
the only process being considered commercially that would produce 
high-purity manganese from the nodules. 

Advantages of this method are the high recovery rate of the metal 
content of the ore (better than 95 percent) and the low potential for 
pollution problems (the solvents are recycled). 


SULFUR DIOXIDE ROASTING AND WATER LEACHING 


A second process, suitable for production of manganese in the form 
of ferromanganese, is the sulfur dioxide (SO:) roasting method devel- 
oped by the U.S. Bureau of Mines. The basis of this method is to get 
the ore in the form of soluble sulfates by roasting in an atmosphere of 
SO, and air, followed by leaching in water. Copper is precipitated out 
directly using metallic iron, while nickel and cobalt are recovered by 
an autoclaving technique. Further purification of the nickel and cobalt 
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sulfates is necessary before conversion to metallic form. The remain- 
ing manganese sulfates can then be processed further to yield ferro- 
manganese. 

The entire process is rather involved and exacting, but its overall 
complexity may be no greater than other methods. Companies that 
have sulfur dioxide to dispose of (as from copper smelters) may find 
this method attractive. 

Among the disadvantages are that the sulfate system is difficult to 
operate as a closed cycle and it is reported that 45 percent of the sulfur 
used is not recovered.1® This may present a pollution problem. How- 
ever, disposal of the unrecovered sulfate ion may be easier than sulfur 
dioxide if the latter were a disposal problem initially as in the case of 
smelter gas. 

AMMONIACAL LEACHING 


A third process, whereby only the associated metals of nickel, copper, 
cobalt, and molybdenum are recovered from the nodules, involves the 
use of ammoniacal solutions (ammonia plus an ammonium salt such 
as a carbonate, chloride, or sulfate). In order to dissolve the metals 
using ammoniacal solutions, the oxides must first be reduced (Fig. 12). 
This is accomplished by roasting with a gaseous reducing agent such 
as carbon monoxide or hydrogen. Elevated temperatures and pressures 
are used to improve the metal recovery from the reduction and leach- 
ing operation. This process is reported to recover 85 percent or better 
of the copper, nickel, cobalt, and molybdenum leaving the manganese 
and iron essentially intact.?® 
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Nickel recovery 


38 Brooks, P. T. and D. A. Martin, Processing manganiferous sea nodules. U.S. Bureau of 
Mines, Report of Investigations 7473, 1971. 
19 Cardwell, op. cit., p. 41. 
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Kennecott has obtained a number of patents for ammoniacal leach- 
ing methods. This process is similar to one used to extract nickel from 
laterite ores and is believed to be the process favored by Kennecott for 
commercial use in nodule processing. 


SULFURIC ACID LEACHING 


Several investigators have tried leaching ferromanganese nodules in 
sulfuric acid under various conditions of time, temperature, and 
acidity (Fig. 13). The basis of this method is that individual metals 
exhibit differing degrees of solubility under varying conditions of 
acidity. The problems mainly involve a trade-off between the efficiency 
of extraction and the amount of unwanted material extracted or selec- 
tivity of extraction. In general, the method is not regarded as bein 
selective enough for commercial operations. Copper, nickel, and cobalt 
are readily dissolved, but appreciable amounts of manganese and iron 
along with several trace metals are also leached. This leads to problems 
in further separation. An additional disadvantage is the large amount 
of acid consumed, about ten times that equivalent to the dissolved 
metals. Presumably this is due to the large amount of basic material 
trapped within the nodules.*° Furthermore, if a closed loop system is 
devised, the concentration of trace metals will build up in the leach 
liquor making purification of the economic metals more difficult. 
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20 Toid. p. 41. 
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SMELTING 


Although this method is a standard technique of land-based mining 
operations, it does not appear to be of commercial interest for proces- 
sing ferromanganese nodules. The problem again is one of selectivity. 
Manganese nodules contain numerous metals which smelting reduces 
to a complex alloy. Still, investigations of this method for processing 
ferromanganese nodules have been made.?? 

In the pyrometallurgical approach, the objective is to reduce selec- 
tively and collect the nickel, copper, cobalt, and molybdenum jin a 
metallic product while rejecting a major part of the manganese and 
iron in the slag. By regulating the temperature and amount of carbon 
introduced, it 1s possible to control the distribution of manganese 
between the molten iron phase and the slag. However, while the nmfetal- 
lic phase is nearly free of manganese, it contains an appreciable 
amount of iron from which it is difficult to separate the marketable 
metals. The manganese slag could be processed further into a ferro-— 
manganese product. This pyrometallurgical approach may be of in- 
terest only if an existing smelter were available, but it is not likely 
to attract new capital.?? 


21 Tbid. pp. 39-40. 
22 Tbid. p. 40. 
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IV. ENVIRONMENTAL CONCERNS 


As every action man undertakes has an environmental impact, the 
mining of ferromanganese nodules will have some effect on the en- 
vironment of the ocean floor as well as on the entire water column 
through which the mining system passes. The need to define better the 
magnitude of this impact has been a concern raised by many. Research 
to date indicates that the environmental impact of deep seabed mining 
may be negligible. 

Previous RrsEarcu 


Several investigations have been conducted to determine the extent 
of the environmental impact of manganese nodule mining. At the in- 
vitation of Deepsea Ventures, Inc., in the summer of 1970 a group of 
marine scientists under the direction of Dr. Oswald A. Roels of the 
Lamont-Doherty Geological Observatory observed a pilot ALP mining 
test on the Blake Plateau in the Atlantic. In this test, studies were 
made on the mixing of the bottom water discharged into the surface 
waters and its effect on dissolved oxygen concentration and phyto- 
plankton growth. No significant effects were found. In July 1972, a 
cruise aboard the R/V Robert D. Conrad was undertaken to determine 
the physical, chemical, and biological baseline conditions in a manga- 
nese nodule province on the Bermuda Rise. The bottom dwelling 
fauna were found to be very sparse in this area. In August and Sep- 
tember 1972, investigators under support from the National Oceanic 
and Atmospheric Administration (NOAA) monitored a test of the 
CLB mining system in a siliceous ooze province in the North Pacific. 
Physical, chemical, and biological conditions of the water column 
were observed and bottom dwelling fauna were sampled before, dur- 
ing, and after the mining operation. In addition, cores and photo- 
graphs were taken of the bottom. The investigators found the effects 
and disturbances of the mining operation were very minor. 


SpeciFic EFFECTS 


Deep sea mining may generate several specific problems such as re- 
population, transplantation, surface water contamination, and pollu- 
tion from shipboard processing. These problems have been investi- 
gated and although apparently minor, monitoring would be desirable 
during commercial operations. 


REPOPULATION 


The ability of bottom organisms to repopulate a mined area will 
affect the extent and duration of the environmental impact. No data 
on this have been obtained although the National Oceanic and At- 
mospheric Administration is actively engaged in a limited research 


(27) 
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program to determine the environmental impact of deep sea mining.’ * 

In addition to damage of organisms in the mining path, bottom 
sediments stirred up by the mining operation may clog or smother 
benthic (bottom dwelling) organisms over a much wider area than 
that which is actually mined. This could make the reestablishment of 
the bottom ecosystem even more difficult. Depending on the magnitude 
of the sediment stirring problem, proposed unmined buffer zones for 
repopulation purposes may be ineffective unless made very wide. How- 
ever, it is not likely that entire species will be destroyed by mining 
operations as the present techniques are not 100 percent efficient im 
bottom coverage. 

TRANSPLANTATION 


Another possible consequence of the suspension of lifted sediments 
in the water column is the transplantation of spores or other dormant 
forms of microorganisms from one area, where they lay in the sedi- 
ment, to another, where they may be reactivated under favorable 
temperature, light, and oxygen conditions in the overlying water 
column. However, it has also been argued that the redistribution of 
sediments on the ocean floor from natural causes exceeds by several 
orders of magnitude any disturbance ever likely to be caused by deep 
sea mining.® 

SURFACE WATER CONTAMINATION 


The introduction of bottom water and material into the upper water 
layers is a complex problem and may prove either beneficial or deleteri- 
ous. Introduction of sediments and bottom material into the surface 
waters may increase trace-metal concentrations by leaching of nodules 
or sediments, which could inhibit photosynthesis or allow the accumu- 
lation of different trace metals within marine food chains. However, 
nodule material is not very likely to dissolve in the upper water layers. 
The oxide surfaces represent such effective adsorbents that trace metals 
are unlikely to be leached in large quantities, even though they are 
present at concentrations many times those in seawater. Some silicious 
material brought up as sediment could be expected to dissolve slightly 
increasing the silica (Si0.) content of the surface water. 

A likely effect on the surface water will be an increase in photo- 
synthetic activity and productivity resulting from the high nutrient 
concentration of the bottom water. The extent of this effect will be 
determined by the concentration of nutrients introduced into the sur- 
face water and the amount of time that this nutrient-rich water re- 
mains in the euphotic zone. A phytoplankton bloom should be bene- 
ficial if a food chain develops to consume it, otherwise decaying 
plankton may cause partial fouling of the water. However, because 
organic particulate material will oxidize slowly as it falls through 
the water column, the resultant decrease in oxygen concentration prob- 
ably will be very small and may not cause any significant fouling. 
Oxidation of organic material discharged in the mining effluent as a 


1 Ocean Science News. v. 16, No. 19, May 10, 1974, p. 2-3. 

2U.S. Department of Commerce. The environmental impact of deep-sea mining, progress 
report. NOAA Technical Report ERL 290—-OD 11, Boulder, Colo., 1973: 185 

U.S. Congress. Senate. Committee on Interior and Insular Affairs. Subcommitee on 
Minerals, Materials and Fuels. Hearings, 98d Congress, 2d session on Amendment No. 946 


to §8. 1134. Mar. 5, 6, and 11, 1974. Part 2, Washington, U.S. Govt. Print. Off., 1974. 
pp. 1091-1092. 
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result of the destruction of benthos (deep sea plant or animal orga- 
nisms) will also reduce oxygen in the water. On the other hand, nutri- 
ent stimulated photosynthesis will increase the oxygen concentration. 
Perhaps a more serious effect is that discharged particulate material 
will produce turbidity in the euphotic zone cutting down light inten- 
sity and reducing photosynthetic activity. 


POLLUTION FROM SHIPBOARD PROCESSING 


Another environmental consideration would be the potential impact 
of the discharge of wastes or residues from possible shipboard pre- 
liminary processing of nodules. If any such methods are developed 
that are not self contained, wastes or residues could produce a severe 
strain on the ecosystem in the mining area. However, most major con- 
cerns involved in the development of manganese nodules have deter- 
mined that at least for first generation plants, economical processing 
can be accomplished only ashore. The principal reasons for this are 
that the reagent transportation costs will be equal to, or greater than 
the nodule costs, and problems of waste disposal and environmental 
protection will be much greater at sea than on land. 


Common EFFEcts 


Although several different mining systems are proposed, some com- 
mon effects can be expected and some impacts are unique to each 
system. Among the common impacts are: 

(1) the destruction of the benthic (bottom dwelling) organisms 
and their habitats in the path of the mining operation ; 

(2) stirring up sedimentary material as the mining implement 
sweeps the ocean floor; and 

(3) introduction of sedimentary material, associated bottom 
organisms, and bottom water into various layers of the water 
column, including, in some cases, the surface water. 

The extent of each of these impacts depends on the mining technique 
used. Both the air-lift pumping (ALP) and hydro-lift systems trans- 
port nodules, sediment, benthos and deep water to the surface. In these 
processes abrasion produces quantities of fine nodule material and 
macerated organic material. Except for the nodules, all these materials 
are discharged into the ocean surface water where they may remain 
in suspension or sink depending on their physical conditions. The con- 
tinuous-line bucket system is designed to bring only nodules to the sur- 
face; however, in practice some benthos and sediment may be en- 
trapped and distributed throughout the water column. This system 
will introduce more sediment into the lower water column but less 
material into the surface water than the ALP or hydro-lft systems. 
In addition to environmental concerns, stirred sediment is also a min- 
ing problem. It may obscure the bottom or cover the nodules making 
recovery difficult. 


FINDINGS AND FurRTHER INVESTIGATIONS 


In reporting on preliminary investigations, including monitoring 
an ALP mining system on the Blake Plateau in the Atlantic and a 
CLB system in the silicious ooze province in the North Pacific, the 
NOAA report concluded, “In this preliminary work, no definite effects 
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of mining have been observed, tentatively suggesting that mining dis- 
turbances were not great.” + This assessment was based on numerous 
analyses of the physical, chemical, and biological conditions of the 
overlying water column before, during and after the mining operations 
and several cores and pictures of the sea floor. NOAA recommended 
further research should: 

(1) establish physical, chemical, and biological baseline en- 
vironmental conditions in potential mining areas; 

(2) document changes induced in benthic and pelagic ecosys- 
tems by deep-sea mining ; 

(3) formulate guidelines for future mining operations which 
will minimize harmful environmental effects while enhancing the 
development of potentially beneficial byproducts; and 

(4) determine the properties which should be monitored during 
deep-sea mining to provide the information needed to evaluate the 
environmental impact of specific mining methods and to devise 
mitigating measures, if necessary.° 

In early May 1974, the National Oceanic and Atmospheric Admin- 
istration of the Commerce Department announced the establishment 
of a Deep Ocean Mining Environmental Study (DOMES) based at 
the Pacific Marine Environmental Laboratory in Seattle.* The original 
project development plan called for a $7.8 million three-year program, 
but this has already been cut back considerably. Under current fund- 
ing within NOAA only $125,000 was approved for FY75 to develop 
an operational plan and survey the literature. A technical advisory 
committee and an executive committee will be set up consisting of 
representatives from NOAA, the Department of the Interior, and 
industry for management, direction and policy guidance. All new per- 
tinent environmental data collected by industry, government, or aca- 
demic institutions will be incorporated into a data bank maintained by 
the National Oceanographic Data Center to insure adequate data to 
design equipment and operating procedures. One reason given for 
placing immediate emphasis on environmental studies is that if com- 
mercial mining is expected to start by 1980, corporate decisions on 
mining equipment design and production techniques must be in the 
final stages by mid—1975.7 


Impacts or ALTERNATIVE SOURCES 


By way of comparison with present ores, manganese nodules do not 
contain sulfur; therefore, there will be no waste disposal problems of 
sulfur salts, acids, or gases. However, other materials used in process- 
Ing may present disposal problems depending on the metallurgical 
process developed. 

Nodule mining could provide the entire world population for hun- 
dreds of years with a sufficient supply of many metals. To equal this 
reserve by land mining would require the exploitation of many new 
areas including mining low grade deposits which are not now com- 
mercial. It is possible that in the future these areas may need to be 
used or preserved for other purposes. 


*U.S. Department of Commerce, op. cit. p. 165. 
5 Tbid. p. 161. 

56 Ocean Science News, op. cit., p. 2-3 
7Ibid., p. 3. 


V. MINING INTERESTS AND ECONOMICS 


Although many companies individually began exploration and 
development of mining systems for deep seabed ferromanganese 
nodules, the recent trend has been to band together into national or 
international consortia. The major mining interests and consortia 
currently involved in nodule recovery are summarized in the following 
categories: (1) U.S. interests, (2) international consortia, and (3) 
foreign interests. 

U.S. Mrnine Interests 


One of the early entries into deep ocean mining was Deepsea Ven- 
tures, Inc., a subsidiary of Tenneco Inc. Deepsea Ventures was orga- 
nized in 1968 by Tenneco to further an ocean mining project which 
had been previously under development for six years by another 
Tenneco subsidiary, Newport News Shipbuilding and Dry Dock Com- 
pany. Deepsea Ventures has operated two mining research vessels, the 
150-foot R/V Prospector and the 320-foot R/V Deepsea Miner. Their 
mining technique and ore processing involve an air-lift recovery sys- 
tem and hydrometallurgical extraction of manganese in addition to 
copper, cobalt, and nickel. In May 1974, Tenneco formed a consortium 
of Deepsea Ventures with three Japanese firms. In November 1974, 
the consortium was joined by United States Steel Corp. and Union 
Miniere of Belgium.’ This development will be discussed in the next 
section under consortia. On November 14, 1974 Deepsea Ventures be- 
came the first company to file a claim for mining rights on the deep 
sealed. This claim is not officially recognised by the U.S. Department 
of State. 

Another early entry into the field of seabed mining was Kennecott 
Copper Corp. This firm began research into nodule deposits, mining, 
and processing in 1964. It has developed nodule recovery techniques 
based on hydraulic methods and carried out research on hydrometal- 
lurgical processes of metal extraction, some involving liquid ion ex- 
change. In 1973 Kennecott operate a pilot plant in Lexington, Massa- 
chusetts, which processed half a ton of ore per day. This process did 
not recover manganese or trace metals. On January 29, 1974, Kenne- 
cott announced the formation of an international consortium with firms 
from Japan, Great Britain, and Canada. 

Among the other U.S. companies to have developed an interest in 
deep ocean mining are Union Carbide Exploration Corp. However, 
Union Carbide is reported to have dropped its nodule mining pro- 
gram.” Founded in 1965, Ocean Resources Inc. has worked with Jap- 
anese, Kuropean, and Canadian firms to develop a CLB mining sys- 
tem. In 1968 and 1970 Ocean Resources conducted cruises for explora- 
tion of nodule deposits and development of a CLB system with the 
Japan Ocean Resources Association. In 1972 Ocean Resources orga- 


1 Ocean Science News. Nov. 15, 1974, p. 4. 
2 Mineral Resources of the Deep Seabed, Part 2, op. cit., p. 1081. 
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nized a consortium to test a CLB system. More recently, Ocean Re- 
sources organized a 25-member consortium from six countries to de- 
velop and production-test CLB systems. Other U.S. firms represented 
in this consortium include Ethyl Corp., Occidental Minerals, Phelps- 
Dodge, N.L. Industries, Superior Oil, Utah International, United 
States Steel, General Crude Oil, and Atlantic Richfield Oil. Bethle- 
hem Steel is also reported to have an interest in nodule mining. Bat- 
telle Memorial Institute is reported to be conducting research on 
nodule processing.* 


Tue Howarp HucHes EnIcMA 


In view of recent events, a U.S. firm that bears special mention with 
regard to the development of deep sea mining technology is the Sum- 
ma Corporation owned by the billionaire recluse Howard Hughes. In 
1968, a Russian diesel-powered submarine carrying torpedos and mis- 
siles armed with nuclear warheads sank about 750 miles northwest of 
Hawaii. The ship broke up as it sank to the ocean floor at a depth of 
16,000 feet. Evidently. the Russian navy did not know the exact loca- 
tion of the mishap although U.S. listening devices had pinpointed the 
ship’s location with accuracy.? The U.S. Navy and Central Intelligence 
Agency (CIA) recognized this as a rare opportunity to gain valuable 
information about Soviet codes and nuclear capabilities. However, the 
means of retrieving the remains of the submarine were lacking. It is 
not known whether the CIA was the only impetus for Howard Hughes 
to build the salvage vessel or whether Hughes had already begun the 
design of the 618-foot, 36,000-ton Glomar Explorer to mine the sea- 
bed. In any event. deep seabed mining made a good cover for the 
secret activities of the CIA to recover the submarine. Consequently, 
the CLA became the primary impetus and funding for the develop- 
ment of the specialized deep sea recovery technology through Summa 
Corporation, beginning about 1970. 

The normal secrecy of the Hughes operations contributed to the 
complete success of the cover story resulting in numerous accounts 
such as, “Howard Hughes may have manganese nodules on the deck 
of his deep-ocean mining ship, the Glomar Explorer, by mid-1974.” © 
Other accounts were also speculative or else described design features 
of the ship or equipment that could not be concealed.’ § 


= Oceanograph Newsletter, v. 9, No. 12, June 24, 1974, Ta 


*Flipse, J. E. Ocean Mining Stified by lack of U.S. and U.N. Action. wi 
January 1974, p. 33. E 7 NOOR eae tee 


> Washington Post. Mar. 23, 1975, p. Al and AT. 
_ ° Tinsley, C. R. Mining of Manganese Nodules: an Intriguing Legal Problem. Engineer- 
ing/Mining Journal, October 1973, p. 84. 

‘Now Howard Hughes Mines the Ocean Floor. Business Week. June 16, 1973. p. 47—50. 


peered oye Explorer Begins Sea Tests of Mining Systems. Ocean Industry. March 
4, DP. 52—54. 
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The cover story not only deceived the news media and mining com- 
munity but also had an effect on the Law of the Sea negotiations on 
exploitation of deep seabed resources. It was reported that the activi- 
ties of the Summa Corporation mining ships were a frequent topic 
in the corridors in Caracas.°® Others have been led to speculate, “Hope- 
fully, the first benefit of the Hughes venture will be to catalyze action 
on some settlement of the question of manganese nodules and the 
law.” 2° However, now that the covert activities of Hughes are known 
there is a suspicious reaction to the question of all ocean research. 
Christopher W. Pinto of Sri Lanka observed at the Geneva session of 
the Law of the Sea Conference: “The developing countries have been 
arguing on the basis that espionage is the real reason why the major 
powers seek complete freedom for scientific research. Now that this is 
confirmed, they can be more forceful.” ** 

This all began in 1970 when the Summa Corporation contracted 
with Lockheed Missiles and Space Co. and Global Marine, Inc., who 
have extensive experience in undersea technology and deep sea drilling 
techniques to design a recovery system. The fact that Global Marine 
has a patent for a deep seabed nodule mining system filed as early as 
December 1966, that appears to be compatible with the ship and barge 
system actually constructed, would suggested that the basic technology 
developed for retrieval of the submarine, if not originally intended for 
nodule mining, could readily be transferred to nodule mining. The 
claw arrangement described in the press for grappling the submarine *” 
could be replaced by the mining head described in patent 3,433,531 
issued to Global Marine in March 1969 (Fig. 14). The apparatus 
described in the patent consists of a long rotating boom on a fixed base 
which could sweep out a large area before being repositioned. If crush- 
ing is employed in the base unit, nodules of any size could be collected 
and transported up the pipe string by an air-lift pump. This method 
would cover a mine site relatively efficiently and avoid the difficulty 
of other systems of towing a dredge head over the bottom without 
undue stress on the pipeline. Although a barge is mentioned in the 


patent, the one constructed was probably designed mainly to meet the 
needs of the CIA. 


® Alexander, Tom. Dead Ahead Toward a Bounded Main. Fortune, October 1974, p. 210. 
10 Tinsley. op. cit., p. 87. 


11 Ocean Science News. Mar. 21, 1975, p. 2. 
7? Washington Post. Mar. 19, 1975, p. Al, A10. 
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FIGURE 14.—Patent issued to Global Marine, Inc. 
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After the CIA coverup story came out, Paul Reeve, general man- 
ager of the Summa Corporation, stated: “This equipment was devel- 
oped as a prototype mining ship, and this is its objective.” ** Mr. Reeve 
is also reported to have acknowledged that extensive tests of the 
Hughes mining system still need to be concluded before he could make 
any predictions as to when Summa might actually produce nodules 
from the ocean floor. 

Jack Flipse, president of Deepsea Ventures, regards the Summa 
Corp. as a legitimate mining interest which took on a related assign- 
ment for the CIA. He was reported to observe that up to about a year 
and a half ago, the company was working hard on its technology for 
processing manganese nodules. Suddenly, their efforts in that area 
ceased and the only reports of the Hughes ocean mining activities 
that surfaced were those concerning the ship and barge system design.** 


INTERNATIONAL CONSORTIA 


The recent trend of many firms to form international consortia to 
mine the ocean floor is claimed to have many advantages. In the ab- 
sence of an international agreement regarding exploitation of the deep 
seabed, one advantage is broadened government support. Other ad- 
vantages include the benefits of diverse capabilities, pooled invest- 
ments, and shared risk. 

The first international consortium to be formed for commercial 
exploitation of manganese nodules was the Kennecott group. This 
consortium, formed in January 1974, plans a $50 million five-year 
research and development program to determine the feasibility of 
mining ferromanganese nodules from the deep seabed and extracting 
metals from them.?> The operation will be managed by Kennecott 
Copper Corp. which has a 50 percent interest in the venture. A por- 
tion of Kennecott’s interest is derived from the value assigned to its 
prior experience in deep seabed mining. The group is composed of 
two British firms, Rio Tinto Zine Corp. with 20 percent interest and 
Consolidated Gold Fields Ltd. with 10 percent interest, the Japanese 
Mitsubishi Corp. with 10 percent interest and Noranda Mines Ltd. 
of Canada with 10 percent. A loan of up to $1.8 million has been 
offered to the British firms by the British government to be repaid 
when the venture first becomes commercial. 

The second U.S. firm to announce participation in an international 
consortium to mine ferromanganese nodules was Tenneco’s Deepsea 
Ventures, Inc. The initial members of this consortium were all Japa- 
nese trading firms: Nichimen Co., Ltd., C. Itoh and Co., Ltd., and 
Kanematsu-Gosho, Ltd.1® The Consortium was reorganized in Novem- 
ber 1974 to provide a wider base of international support. Two new 
members included Essex Iron Co. (wholly owned by United States 
Steel) and Union Mines, Inc. (wholly owned by Union Miniere, S.A. 
of Belgium). Ownership is set up as follows: private investors in 
Deepsea Ventures to have 5 percent; Tenneco to divide the remaining 
95 percent equally four ways (if all options are exercised) among 
itself, the two new members, and Japan Manganese Nodule Develop- 


18 Ocean Science News. Mar. 21, 1975, p. 1. 

14 Tbid., p. 1. 

1° Oceanography Newsletter, v. 9, No. 3, Feb. 4, 1974, pp. 1-2. 
16 Oceanography Newsletter, v. 9, No. 9, May 13, 1974, p. 1. 
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ment Co., Ltd. (Jamco), which was set up by four Japanese com- 
panies. The agreement is to jointly assess a selected Pacific Ocean 
nodule deposit, scale-up and test mining and processing systems, and 
market-test the products recovered. The marketing program will be 
aimed at the signing of purchasing agreements prior to any commit- 
ment to begin a full-scale, commercial mining operation. Deepsea 
Ventures is to handle the mining and processing. The national groups 
will use proportionate shares of the metals in their respective domestic 
economies or worldwide trade. The total project is expected to cost 
approximately $200 million from development and evaluation through 
commercial operation. It is estimated that as many as 10 mining 
units, each with a capacity of a million tons per year, could be 
operating in the 1980’s.%7 : 

The CLB Group, the third international consortium to be an- 
nounced, also involves U.S. firms. This group, involving more than 25 
major companies in six countries, is a joint effort to develop a $5- 
million CLB system to full production.’® Participants in the CLB 
Group include Nippon and the Sumitomo Industries in Japan, France’s 
Societe Le Nickel and CNEXO, Australia’s Broken Hill Proprietary 
(BHP) steel and oil group, Canada’s International Nickel Co. 
(INCO), Dome Mines, Placer Mining, Teck Corp., Noranda Mines 
Ltd., and Cominco Ltd., and a German combine of Preussag AG, Met- 
allgesellschaft AG and Salzgitter AG. U.S. firms participating include 
Ethyl Corp., Occidental Minerals, Phelps-Dodge, N.L. Industries, 
Superior Oil, Utah International, U.S. Steel, General Crude Oil, and 
Atlantic Richfield Oil. The consortium is managed by Dr. John L. 
Mero, president of Ocean Resources, Inc. of La Jolla, Cunaenes Ac- 
cording to Dr. Mero, “The CLB aim is to get the system running on a 
full production basis to see what the costs and problems are by 1975. 
If everything looks good, then the group would break up and the 
individual companies would go their own ways in mining efforts.”.” 
This type of consortium which will not continue through full-scale 
commercial production is a departure from the other consortia 
arrangements. 

Another international consortium for deep seabed nodule mining 
was recently formed by International Nickel Co. of Canada Ltd. 
(INCO) with its U.S. subsidiary, The International Nickel Co. Inc., 
the West German AMR group consisting of Metallgesellschaft AG, 
Preussag AG, Rheinische Braunkohlenwerke AG, and Salzgitter AG, 
and the Japanese group organized under the name Deep Ocean Min- 
ing Co. Ltd. (DOMCO) which represents six firms from the Sumi- 
tomo combine, Ataka and Co. Ltd., Toyo Menka Kaisha Ltd., Maur- 
beni Corp., Kyokuyo Co. Ltd., Dowa Mining Co. Ltd., Nijyson Mining 
Co. Ltd., Shinko Electric Co., Nissho-Iwai Ltd., Tokyo Rope Manu- 
facturing Co. Ltd., and Mitsui OSK Alliance Ltd.2° Each group will 
have an equal interest in the project. It is also contemplated that the 
. venture will be expanded to afford others the opportunity to partici- 

pate in the project. 

The agreement calls for the parties to proceed with design and de- 
velopment work to determine the economic and technical feasibility 


17 Deep-Ocean Mining Takes a Step Ahead. Ocean Industry, March 1975 2 
ee ee ED Newsletter, vy. 9, No. 12, June 24, 1974, Secor ee 
10. Dp. A. 


*0 Ocean Science News, Apr. 11, 1975, p. 1. 
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of deep sea nodule mining. If results are favorable, the consortium 
will progress to commercial-scale mining and recovery of metals from 
manganese nodules. Most. of the members of this consortium have been 
participants i in the CLB Group. 


Foreign INTERESTS 


More than 100 companies around the world are now engaged in vari- 
ous aspects of exploiting mineral resources from the ocean floor. Some 
of the major foreign nodule mining interests are listed below. These 
firms represent a spectrum ranging “from mining companies and engi- 
neering firms to trading firms and banks. Most of these firms are now 
involved in joint ventures either nationally or with international 
consortia. 


Australia: Broken Hill Proprietary. 

Belgium: Union Minere. 

Canada: 

“ Cominco Ltd. 
Dome Mines. 
International Nickel Company. 
Noranda Mines Ltd. 
Placer Mining. 
Teck Corp. 

Federal Republic of Germany : 
Metallgesellschaft A.G. 
Preussag A.G. 

Rheinische Braunkohlenwerke A.G. 
Salgitter A.G. 
France: 
Centre National pour l’Exploitation des Oceans (CNEXO). 
Société Le Nickel. 
Great Britain: 
Consolidated Gold Fields Ltd. 
Rio Tinto Zine Corp. 

Japan: So far 33 Japanese firms have joined various international or national 
consortia to engage in deep seabed mining activities. Some of the principal 
firms are: 

Ataka and Co. Ltd. 

C. Itoh and Co., Ltd. 

Dai-Ichi Kangyo Bank. 

Dowa Mining Co. Ltd. 

Fuji Bank. 

Furutaka Shoji. 

Hitachi Shipbuilding and Engineering. 
Idemitsu Kosan Co. Ltd. 
Kanematsu-Gosho Ltd. 

Komatsu Ltd. 

Kokuyo Co. Ltd. 

Mitsubishi Corp. 

Mitsui Osk Alliance Ltd. 

Marubeni Corp. 

Nichimen Co., Ltd. 

Nijyson Mining Co. Ltd. 

Nippon Steel. 

Nissho-Iwai Ltd. 

Pacific Metals. 

Sanwa Bank. 

Shinko Electric Co. 

Sumitomo Metal Mining. 

Sumitomo Shoji. 

Sumitomo Shipbuilding and Machinery. 
Tokyo Rope Manufacturing Co. Ltd. 
Toyo Menka Kaisha Ltd. 
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Propuems IN DeETERMINING THE Economic Impact oF NODULE 
MINING ; 


Commercial mining of manganese nodules will have a significant 
impact on the world metals market. In attempting to assess the extent 
of this impact and project long range forecasts, several problems are 
encountered. 

The economic impact of nodule mining is dependent on several 
variables including the establishment of an international authority or 
legal framework, size of operations, metal production per ton of 
nodules, and timing of commercial operations. The amount of profit 
derived by the industry will determine to a fair extent the rate of 
development and subsequent impact of nodule mining. Since a com- 
mercial nodule industry is not yet an ongoing reality and the methodol- 
ogy is not yet proven under full scale prolonged operations, there is 
some question as to how attractive the economic returns will be. Al- 
though industry spokesmen are generally optimistic about the profits 
of nodule mining, hazards and technical difficulties are numerous. 


ESTABLISHING AN INTERNATIONAL AUTHORITY 


The establishment of a favorable international regime for deep 
seabed exploitation will also influence the extent and timing of the 
economic impact of nodule mining. In the last five years, several 
proposals for a new treaty on ocean resources have been submitted 
to the United Nations, and the member nations have been actively pre- 
paring for, and finally participating in, the third U.N. Law of the Sea 
Conference. Pending conclusion of a workable system, companies have 
been hesitant to invest the amounts of money necessary to proceed to 
commercial operations without some assurance of security for their 
investment. Any projection of a time scale for future metal production 
from nodules would have to assume the establishment of an interna- 
tional regime or reasonably secure and profitable investment climate in 
order to make realistic estimates. In a recent United Nations report on 
the economic implications of deep seabed mineral development, pro- 
jections of metal production from nodules were made based on the 
assumption that an internationally agreed legal framework will come 
into force by 1976.2! However, unless there is more substantive progress 
at further sessions of the Law of the Sea Conference, many observers 
feel that such an assumption would be very optimistic. 


SIZE OF OPERATION 


Another factor that will influence the economic impact of a nodule 
mining industry is the size of the industry. As in most manufacturing 
or processing operations, there is an economy of scale. That is, there 
1s a point up to which the unit cost is reduced by scaling up the size of 
the operation. For manganese nodules the economies of scale are much 
greater for the processing stage. This means that the unit costs 
probably still decrease for plant sizes capable of processing up to 8 
to 4 million tons of dry nodules per year. On the other hand, hydraulic 
or air-lift nodule recovery systems apparently reach their optimum 
size at a capacity of 5,000 to 10,000 tons of wet nodules per day. This 
would provide a processing plant with 1 to 2 million tons of dry 


1 United Nations, A/CONF. 62/25, op. cit., p. 26. 
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nodules per year. Consequently, a mining company may be expected 
to operate 2 or 3 mining rigs and a plant designed to process 3 to 4 
million tons per year. However, Deepsea Ventures, which intends to 
roduce metallic manganese for which the world market is small, 
initially plans a plant of only about 1 million tons of nodules per 
year. 
METAL PRODUCTION PER TON OF NODULES 


Processing techniques and grade of the nodules will determine the 
metal production per ton of nodules which effects the economic impact. 
Industry sources have generally indicated that the minimum metal 
enrichment for a nodule deposit to be economically profitable is on 
the order of 2 to 2.5 percent combined copper and nickel. High cobalt 
values could lower the acceptable copper plus nickel grade if a com- 
pany were more interested in marketing cobalt. The amount of metal 
recovered depends on the efficiency of the metallurgical process de- 
veloped. Indications at present are that industry may obtain yields 
on the order of 90 to 95 percent of the major metals from the nodules. 
Trace metals such as molybdenum, vanadium, zinc, silver, the platinum 
group, etc., may be recovered at slightly lower yields on the order 
of 80 percent. Table 5 is a projection by the United Nations for metal 
production per million tons of nodules. These projections assume an 
average metal content that may be somewhat higher than a typical 
commercial grade deposit would assay. From public comments of in- 
dustry spokesmen, commercial deposits may average 25 percent man- 
ganese, 1.2 percent nickel, 1 percent copper, and 0.2 percent cobalt. An 
average metallurgical recovery efficiency of 90 percent may also be 
more likely initially. Using these figures a one million ton per year 
operation might be expected to produce 225,000 tons of manganese, 
10,800 tons of nickel, 9,000 tons copper, and 1,800 tons cobalt. In terms 
of 1973 U.S. imports, a one million ton per year plant (the minimum 
size likely) could provide approximately 6 percent of nickel imports, 
2.5 percent of copper imports, and 19 percent of cobalt imports, Com- 
parisons of nodule production to manganese imports are generally mis- 
leading because most manganese imports are not converted to the 
higher value pure metal which would be the product of nodule 
processing. 


TABLE 5.—ESTIMATED METAL PRODUCTION PER MILLION TONS OF HIGH GRADE NODULES (METRIC TONS) 


Metal content Approximate metal 
per weight of production per mil- 


dry nodules lion tons of dry 

Metal (in percent) nodules (in tons) ! 
NManzaneser(imecovencd)cassseee een 6 ee snes eee 24.0 230, 000 
Icke tet Ae oy) eeeer aay Baye cipeed bere: dor os pei 1.6 15, 000 
Cop Ras= ees ee ee ee eee ee es eee 1.4 13, 000 
Gobaltes_ 2. Se Ree SOOPER aE OEE: Fe ER EUR Se SAAD Shit, ASTER ed 574i 2, 000 
Othemmetalseeeors ssc = See ee ee SR a eas ot 43 2, 500 


1 Assuming 95 percent metallurgical recovery except for trace metals where an 80 percent rate is assumed. 


Source: Ibid., p. 28. 


_ Another estimate of metal recovery from nodules by U.S. mining 
interests in 1985 was prepared by Robert Nathan Associates for the 
Senate Committee on Commerce, National Ocean Policy Study 
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(Table 6). This study assumed entry into commercial operation of one 
U.S. mining firm of one million tons annual capacity and two firms 
each of 3 million tons annual recovery for a total of 7 million tons per 
year. The firm with the smaller recovery (Deepsea Ventures) would 
be the only U.S. mining interest recovering manganese. The recovery 
efficiency of the major metals by this firm was projected at 95 percent. 
The recovery efficiency of the other firms was projected somewhat low- 
er at 80 percent. 


TABLE 6. ESTIMATED 1985 RECOVERY OF METALS BY U.S. DEEP-OCEAN MINING ENTERPRISES, 
AND VALUE AT 1973 PRICES 


Item Nickel Copper Cobalt Manganese 


Approximate average content in initially mined ore (per- 
COME) ie a ee tet Coca 2 ORB ee PL et 1.25 1.15 0.25 28 
Deep-sea ventures—1,000,000 tons of ore: 
Recoverable metal (tons) per 100 tons of ore at 95 


percent recovery rate__________________________ iLp 1.1 24 27 
Tons of metal recovered (thousands)_-____________ 12 11 2.4 BK) 
Other operations—6,000,000 tons of ore: 1 
Percent of metal recovered_______________________ 80 80 50 See 
Recoverable metal (tons) per 100 tons of ore_______ 1.00 £92 12 Sic Boyes 
Tons of metal recovered (thousands)______________ 60 55 Ti eee eee ie 
Total tons of metal recovered (thousands)______________ 72 66 9.6 270 
Price per ton (dollars)(1973) 2____.___________________ 3, 050 1, 200 5, 740 660 
Gross value at 1973 prices (millions of dollars)__________ 220 79 55 180 


1 Original data from ‘‘Manganese Nodules (11): Prospects for Deep-sea Mining,’’ Science, Feb. 15, 1974, pp. 644-646. 
2 U.S. Bureau of Mines, Commodity Data Summaries, 1974. 


Source: U.S. Congress. Senate. Committee on Commerce, national ocean policy study. The Economic Value of Ocean 
Pespucese the United States. Committee Print, 93d Cong. 2d sess. U.S. Government Printing Office, Washington, D.C. 
,p. 21. 


TIMING OF NODULE OPERATIONS 


The time schedule for entry of companies into commercial nodule 
mining operations will influence the economic impact of metals from 
the deep seabed. As each company enters the commercial phase, the 
total amount of metals extracted will increase. However, at this time 
any definite schedule of events is purely speculative. No commercial- 
scale processing facilities are under construction and full-scale mining 
operations are not likely to begin much in advance of the completion 
of the processing plant. Even if full-scale mining equipment were 
completed, tested, and utilized to stockpile nodules, the world metals 
market would not be affected until the nodules were processed. Due to 
the lag time in design and construction, it does not appear likely that 
full-scale processing will begin before 1979 or 1980. Assuming no major 
delays from technical problems or an international authority, a world 
wide production of 15 million metric tons of dry nodules could be 
reached by 1985.?? * Production from U.S. firms could be expected to 
account for half that total or about 7 million tons (assuming 2 opera- 
tions of 3 million tons each and one operation of 1 million tons). 


22 United Nations. A/CONF.62/65, op. cit., p. 31. 

24U.S. ‘Congress. Senate. Committee on Interior and Insular Affairs. Mineral resources 
of the deep seabed. Hearings before the Subcomittee on Minerals, Materials and Fuels on 
S. 1134. 93d Congress, 1st session. May 17, June 14, 15, 18, and 19, 1973. Washington, 
D.C., U.S. Govt. Print. Off., 1973, 768. p. 201-221. 
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Economic Impacr or NopuLte MINING 


In attempting to predict the economic impact of nodule mining, 
variables other than the future metal production from nodules must be 
considered. Two such variables are the future metal production from 
traditional sources and projected demand for these metals. Supply and 
demand are also related to price. One method of assessing the economic 
impact of nodule mining is to estimate the degree of market penetra- 
tion or share of the market each metal produced from nodules is likely 
to have. The assumption is made that supply will equal total 
consumption. 

Projections of demand for the four major metals recovered from 
manganese nodules vary widely from one source to another. Projections 
compiled for the House Subcommittee on Oceanography vy the Con- 
eressional Research Service are presented in Table 7.24 Unless new uses 
for cobalt can be found, demand for this metal is likely to remain small. 
Output from nodule mining could significantly affect the cobalt 
market. By 1985 U.S. nationals recovering 7 million tons of dry nodules 
would be able to satisfy nearly two-thirds of projected U.S. needs for 
cobalt and more than one-third of world demand. 


24 U.S. Congress. House. Commitee on Merchant Marine and Fisheries. Deep seabed hard 
minerals. Hearings before the Subcommitee on Oceanography on H.R. 9 and H.R. 7782. 
93d Cong. Mar. 1, 28, 29, Apr. 3, 1973, and H.R. 12233 Feb. 26, 27, 28, 1974. Washington, 
D.C., U.S. Govt. Print. Off., 1974, p. 347. 
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The demand for pure metallic manganese (the form expected to be 
marketed from nodule processing) is ‘also very limited. In 1973 only 
about 3 percent of the total manganese consumed in the United States 
was pure metal and projected future demand for this in 1985 will 
range only between 52,000 and 57,000 tons.?° One U.S. firm with cap- 
ability to recover one million tons per year, intending to market man- 
ganese metal, would provide about five times the projected U.S. de- 
mand in 1985. Consequently the impact on the manganese metal market 
will also be significant. 

The markets for copper and nickel are large enough that they will 
likely not be significantly effected by nodule mining in 1985, Three 
U.S. mining companies recovering 7 million tons of. dry nodules per 
year would satisfy 19 percent of the projected U.S. demand for nickel 
in 1985 and only 1.7 percent of the U.S. demand for copper. 

In projecting the value of metals processed from nodules to the U.S. 
economy in 1985 and 2000, the report for the National Ocean Policy 
Study determined a value of $387 million by 1985 and $835 million by 
2000 (Table 8) assuming a drop in the price of cobalt and manganese 
metal compared to Table 6. 


TABLE 8.—PROJECTED MARKET VALUE OF U.S. PRODUCTION OF METALS FROM MANGANESE NODULES IN 1985 
AND 2000 


[In 1973 dollars] 


1985 2000 
Output Output 

(thousand Price _ Value (thousand Price Value 

Metals short tons) (per ton) (millions) short tons) (per ton) (millions) 
Manganese___.-------_- 270.0 $200 $54 540. 0 $200 $108 
Cobaltis=2. S22 iit ew 9.6 1,500 14 19e2 1, 500 28 
Nickles se 22 a 72.0 2, 900 209 144.0 3, 040 438 
Coppelse econ eees- 66. 0 1, 660 110 132.0 1, 980 261 
iG Glee aes ee ee a Se By ees ee ee eee 835 


Source: The Economic Value of the Ocean Resources to the United States, op. cit., p. 26. 


Based on an assumed production of 15 million tons of dry nodules 
by 1985, the United Nations forecasted the impact on the world metals 
market. The United Nations forecast (Table 9) multipled the metal 
recovery per million tons of dry nodules from Table 5 by 15. This 
calculation is valid mainly for nickel and copper which are the major 
metals of interest to the nodule industry. In the case of manganese, 
only two companies or groups have announced their intentions to pro- 
duce this metal; consequently, estimates of manganese production are 
based on only 4 million tons of nodules. Manganese production could 
be higher than 920,000 tons if more companies recover the metal. On 
the other hand, the market for refined manganese is relatively small 
and ferromanganese from nodules cannot be used in steelmaking, as 
are land ores, due to the many trace element impurities in nodules not 
found in land ores. Consequently, since unrefined manganese cannot 
compete with land ores and the additional cost of refining manganese 
from nodules will not justify the return for most companies, man- 
ganese production from nodules may be much lower than the U.N 


23 The Economic Value of the Ocean Resources to the United States, op. cit., p. 24. 
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estimate. Cobalt and minor metals are quite variable in nodules, and 
have relatively high concentrations in some deposits. Production of 
cobalt and other minor metals could be higher than the U.N. estimates 
in Table 9. 


TABLE 9.—MANGANESE, NICKEL, COPPER, AND COBALT: PROBABLE PRODUCTION FROM NODULES, ESTIMATED 
WORLD DEMAND AND ESTIMATED NET IMPORT REQUIREMENT OF INDUSTRIAL COUNTRIES IN 1985 


[Thousand metric tons] 


Production from 


nodules as a 

Estimated percentage of 

Production from net import net import 

Probable Estimated nodules as a requirement requirement of 

production world percentage of of industrial industrial 

from nodules demand world demand countries ! countries 

Manganese 2________________ 920 16, 400 6.0 7, 300 13. 0 
Nickel ges a8 ht) ies oie 220 1, 220 18.0 710 26. 0 
Cop pense ee oe 200 14, 900 1.3 3 3,600 5. 5 
Cobaltstes= Sie ia 30 3 60 50. 0 NA 


1 Assuming that net import requirements would be proportionately the same as in 1972. 
2 Manganese recovery is assumed from only 4 million tons of nodules. 
3 Excluding the centrally planned economies. 


Source: United Nations, A/CONF.62/25, op. cit., p. 42. 


A working paper on the economic effects of deep seabed exploitation 
was submitted in 1974 by the United States delegation to the law of 
the Sea Conference in Caracas. This paper pointed out the interests of 
all consumers in encouraging seabed output and the unlikelihood that 
the income of existing producers would decrease even with seabed 
production. In some respects, this paper was a rebuttal to a few of the 
projections made in the recent economic report of the U.N. Secretary- 
General.*° The U.S. working paper tabulated the approximate values 
of mineral production from each country and projected these to 1980 
and 1985 (‘Tables 10 and 11). Production from seabed mining was also 
estimated for 1980 and 1985. Particular reference is made to the 
production from developing countries (Group of 77) which have 
expressed great concern for the possible loss of export revenues and 
have taken a firm position at the Law of the Sea Conference for 
complete U.N. control of seabed mining. An important point high- 
lighted in Table 11 is that the projected income of individual land- 
based producers from their production of the four metals will increase 
significantly between the present and 1985, even with seabed mining. 


26 United Nations, A/CONF. 62/25, op. cit., 92 p. 
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TABLE 10.—APPROXIMATE 1971 VALUE OF MINERAL PRODUCTION ! 


[Dollar amounts in millions of 1971 dollars] 


Percent of 
Cobalt Copper Manganese Nickel Total world output 
1. Wotaleecen oo ee ee $115 $6, 125 $223 $445 $6, 908 100. 00 
Il. Group of 77 countries__...-----_- 88 2,602 98 45 2, 833 40.0 
Ill. Other countries.__..--__------__- 27 3, 523 125 400 4,075 60.0 
Nongroup of 77: 
Uinitedi States jase t F2tho teh bt 522 ACen SRS 9 1, 531 22.0 
Canadaes See tee el 11 2p eee 186 917 13.0 
Union Soviet Socialist Republic___- 8 680 76 80 844 12.0 
AUStialias=*2 Sateen) fe oye yo 2 195 11 22 230 3.0 
SOULUNAIIICAR Me seem fe Bs 174 36 9 219 3.0 
JET a A ee eS 133 (hes AOE, Sm pets 135 2.0 
Olan piers. So Ee eae ye ee CREE Se. ee ee ee ey 99 1.0 
Rrancesse222=-222=2< SOE Se Bitlet aaliiesei eRe Sates OR Eel LR A eS ts 71 71 1.0 
Rhodesiai=.£2o.:2" 25) 235 Witt ideil tet mebraeee ie ol ce sees 3: 9 9 su 
Rinlandeeee eee oo Gite ee NN Sah oe ee 6 aii 
(CV REO Daa ee eo le en 9 9 31 
Group of 77 producers: 

(AE ea ee a me ee 190 eet REINER bet Ss Dott 2 Sh 790 11.0 
Ze hlns Ss SURE PES Dae 10 FUGA se ee Seed. yl EV ney 728 10.0 
ZENE 21 i a es 65 449 A ep ere 518 7.0 
Retieeeccmemet: bere TUNES Pee ee as 235) = So. 2S RM See 235 3.0 
PMG nis oe ace ee ee ae 2] tt eee Se a ern Sr Sake 230 3.0 
CHINN Se edhe Nae aoe ee 110 I Aap ode Ee, 122 2.0 
Wexicqhiee Te SP ea seo et ct ie Fs 70 2 be ae aed 72 1.0 

pdb eto Rt Pe ee. Sire ee ih 1 27 35 a 
BY az eee ee 2g es PSST a) eee 2955 Ure 29 .4 
Gab Orie ee Re Bodh 20kn- 5. 0 20 a! 
IC aes ee ee een able eect ae 2.0); anes ee Le 20 a3 
UGGS 82 2 ae a ais SS ee rer a Se Re ee eee ee 18 18 =o 
Wonjoccossaes—- eae. oe GyiL Fe ae ee, a ale ges api sped 5 esl 
irae IE ss ae MR ae ia Meee Pee ae Ne 7 atl 
1 Note: See bottom Table 11 fcr source and comments. 
TABLE 11.—APPROXIMATE VALUE OF MINERAL PRODUCTION 1 
[Dollar amounts in millions of 1971 dollars] 
Cobalt Copper Manganese Nickel Total Percent 
Landbased: 
Group of 77 producers: 
ALES 22 rR INS ow $88 $2, 602 $98 $45 $2, 833 40 
9802 See Desay se 99 4, 036 110 131 4,376 4) 
IG G5 apathy SRE aa 106 5, 214 150 175 5, 645 41 
Other countries: 
IISA beth sa a vee ee 27 S023 125 400 4,075 60 
CEOs = eee Sale Sea 31 5, 346 200 486 6, 063 56 
ICs wea Sener 34 6, 755 213 650 7, 654 55 
Seabeds 
Te et ee 0 0 0 0 0 0 
SEO) 5S aes 5 I aed a oragee ee Lu 70 123 12 135 340 3 
IGE Ds Sees ak Se ee eee a4 120 158 33 181 492 4 
Total: 
17 eee area ere pier er eewiv een eterna 115 6, 125 223 445 6, 908 100 
198 es nee 4 200 9, 505 322 752 10, 779 100 
[RED Sk cokes 2 ae Se are rete 260 12,127 396 1, 006 13, 789 100 


1 Countries are listed in rank order of the total value of the four metals in question. The countries listed produce at least 
1 percent of the world production of one of the metals listed. 


Source: Data is extrapolated from UNCTAD documents TD/B/449/Add 1; TD/B/484; TD/B/483; TD/113/Supp. 4; U.N. 
document A/Conf.62/25; and U.S. Department of the Interior 1971 ‘‘Minerals Yearbook.”’ 
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Based on recent information regarding participation by U.S. firms 
and U.S. subsidiaries of foreign interests in international consortia 
and U.S. Bureau of Mines projections of annual increases in domestic 
demand for the metals contained in nodules,?’ another projection can 
be made of the benefit to the United States from nodule mining op- 
erations. The Bureau of Mines projections of annual increases in do- 
mestic demand through 1980 are extended at the same rate through 
1985. These projections are : manganese 2 percent, nickel 3 percent, cop- 
per 3.5 percent, and cobalt 2.6 percent. While this extension is some- 
what speculative, it is probably within the acceptable range. Straight 
projection of these annual increases in demand lead to estimates of 
domestic consumption in 1985 of 2,200,000 short tons of manganese ore, 
1,075,000 tons ferromanganese, 337 ,000 tons nickel, 3,360 000 tons cop- 
per, and 12 ,200 tons cobalt. These projections are generally lower than 
those cited previously as they place more emphasis on current economic 
conditions. 

U.S. firms and U.S. subsidiaries of foreign interests participating in 
international consortia for seabed mining are listed in Table 12. Based 
on recovery rates of about 3 million tons of dry nodules per year for 
each consortium (Deepsea Ventures announced in its Notice of Claim, 
Appendix F, that it now contemplates future recovery of approxi- 
mately this ‘amount), the total amount of nodules processed and 
marketed by U.S. firms in 1985 could amount to 3.1 million tons. An ad- 
ditional 1.5 million tons, representing the share of U.S. subsidiaries of 
foreign firms, could also be added to the domestic market (Table 12). 
This could result in the following estimates of the percent of U.S. con- 
sumption in 1985 supplied from nodule mining by U.S. interests: 9 to 
10 times domestic demand for pure manganese metal, nickel 15 percent, 
copper 1.2 percent, and cobalt 68 percent (Table 13). 


TABLE 12.—PARTICIPATION IN NODULE MINING CONSORTIA BY U.S. FIRMS AND U.S. SUBSIDIARIES OF FOREIGN 
INTERESTS AND ESTIMATED NODULE RECOVERY BY 1985 


Estimated 

consortium 

nodule re- Total nodules 
Percent of covery (million controlled by 


interest in tons dry U.S. interests 
Company consortium weight) (million tons) 
U.S. firms: 
Kennecott-te2 227 cee Rei eet 1 os Be ee 50 3 1.5 
WenNecos eee... = 2 eRe Jol RRR gs ees beh ae 8 23.75 
Deepsea' Veritiires.- 226822 ~ 2 ee ee es 5. 00 3 1.6 
Essexdlronaes 3.5 ee eee ee Re ss 23.75 
52.5 
Subtotals 2b. 24. ABs = RR eB oe I en 3.1 
U.S. subsidiaries: — — ~o 
Union: Minesi2ieu ads st Teele pleura ah iy 23.75 3 71 
International NiCKEl iG omen a sees meen tan mami sear myn tn UO 25 3 75 
Subtotal 2 s- 2eP e  e R ie EOI OO) WA ak NO) DDE Mao heme 1.5 
Total U.S. firms and subsidiaries (million tons)_.2__._--_-_-__--___-_-------_----_-------- 4.6 


a: ise rey poe of Mines. Commodity Data Summaries 1975 U.S. Govt. Print. Office, 1975, 
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TABLE 13.—PROJECTED U.S. CONSUMPTION AND PERCENT OF IMPORTS SATISFIED BY NODULE 
MINING OPERATIONS IN 1985 


[Short tons metal unless noted] 


Estimated 

Estimated recovery 

annual from nodules 
increase by U.S. Percent of U.S. Percent of 
in U.S. Projected firms and consumption U.S. imports 
consumption 1985 U.S. subsidiaries, in 1985 from in 1985 from 
Metal (percent) } consumption 1985 nodules nodules 
Manganese___----.--------- 2.0 225200000 29o 2c seo ee ne ee eee 
3Y1\ 075/000) ce ess) eee A. ee Se ee 
455, 000 4518, 000 100. 0 4 exports 
Nipkele oe eesee | a5. sFLP Oe a 3.0 337, 000 49,700 15.0 19.0 
Copiers ke 4 ese 3.5 3, 360, 000 41, 400 ? 6.5 
Cabana naw ee BESIDE DE 2.6 12, 200 8, 280 68.0 70.0 


qaumnadity Data Summaries 1975, op. cit., pp. 41, 45, 97, 111. 
re. 


3 Ferromanganese. 
4 Pure metal. 


The companies included in Table A are the ones that at this point 
in time are probably the most likely U.S. interests to be participating 
in commercial nodule mining operations by 1985. The U.S. partici- 
pants in the CLB Group are not included, as that consortium was 
formed for exploration and development only, but not for commercial 
exploitation as a joint venture. However, the U.S. participants in the 
CLB Group may join consortia not yet announced, or existing con- 
sortia and, consequently, might also be involved in commercial nodule 
mining operations by 1985. Another consideration is the future out- 
come of Howard Hughes’ Summa Corporation. It appears likely that 
Summa Corp. is developing a deep seabed mining capability, but it is 
not certain whether Summa will use this itself or market the tech- 
nology. If the latter is the case, there is no certainty that buyers would 
be U.S. firms. If Summa Corp. goes into nodule mining itself or sells 
technology to U.S. firms, recovery of manganese nodules by U.S. 
firms in 1985 would be increased. For these reasons the estimates of 
metals recovered from nodules by U.S. firms in 1985 arrived at in 
Table 18 may be minimum amounts. 

Imports of manganese ore and ferromanganese would not likely be 
reduced by nodule mining by more than 3 percent (the amount of U.S. 
consumption as mangenese metal) unless manganese metal from nod- 
ules can be marketed at a price comparable to ferromanganese (ap- 
proximately one-third the present price of manganese metal). 


NICKEL 


Over 40 percent of the nickel consumed is used in stainless steel 
alloys to increase strength and corrosion resistance. Nickel-alloy steels 
are used in high temperature applications such as jet engines and tur- 
bines. Other uses include electroplating, resistance alloys in electrical 
equipment, pollution control equipment, chemical industry, and pe- 
troleum refining. World-wide consumption has increased at an average 
rate of about 6.5 percent, per year over the last 25 years and prospects 
for a continued annual increase of at least 6 percent are likely.*® 


28 United Nations A/CONF. 62/25, op. cit., p. 34. 
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Preliminary data indicate that in 1974 the United States imported — 
76 percent of the 244,000 tons (including scrap) of nickel it con- 
sumed.?? During the period 1970-73 the major import sources were: 
Canada 76 percent, Norway 8 percent, others, mainly the United King- 
dom, South Africa, and Southern Rhodesia 16 percent (Norway’s raw 
material is nickel-copper matte from Canada). The United States 
produces only about 7 percent of its nickel requirements and recycles 
about 14 percent from scrap. Consumer stocks are estimated at 30,000 
short tons of metal. Nickel is not curently stockpiled by the U.S. 
Government. 

U.S. Bureau of Mines projections indicate domestic demand for 
nickel is expected to increase at an annual rate of about 3 percent 
through 1980.°° Domestic production is expected to remain at the level 
set in the last 5 years. Barring unforeseen shortages and future cartels 
(see section on possible cartel action) supplies should be available 
from relatively secure foreign sources at prices comparable to those 
now prevailing. In 1972, the United States imported 24.6 percent of 
the world nickel production and produced 2.4 percent. World mine 
production and reserves are given in Table 14. 


TABLE 14.—WORLD MINE PRODUCTION AND RESERVES 
[Short tons of nickel] 


Reserves (proven, indicated, 


Mine production inferred) 
4 Grade of ore 
County 1973 19741 Quantity percent 
United|StatesSc) 2. eee ae PS ee oe Onna 18, 272 17, 000 200, 000 0. 8-1. 3 
Canada____-_ Pe ed Se Ne ae nie a en a 268, 908 290, 000 8, 000, 000 1, 5-3 
New: Galedonia: 22.2 (US is his Ere he 109, 005 115, 000 15, 000, 000 1-5 
Othenfree: Worldisct -aFac eras | SERS ee ate 142, 629 145, 000 12, 000, 000 . 2-4.0 
Cuba Wass soee Bs re a ae aE Bes arse eee eee t= a 35, 000 35, 000 A, 200, 000 1.4 
Other Communist countries (except Yugoslavia) 1________ 152, 200 155, 000 10, 000, 000 4-4.0 
Worlditotalzso2*. S5se 2202 00e eke sire. ST 726, 014 757, 000 49,000, 000 ______________ 
1 Estimate. 


Source: Zbid., p. 111. 


_ There would appear to be no world supply problem to the year 2000 
since the probable reserves at current prices are three times the proba- 
ble cumulative demand. Supply is concentrated in a few industrialized 
countries. Canada, the Soviet Union, and France (New Caledonia) 
accounted for 74 percent of the world mine production in 1972. Devel- 
oping countries produced less than 13 percent of the world total in 
1972 but their output has been increasing. Developing countries may 
be assumed to produce as much as 20 percent of the world’s nickel by 

1 
Using the assumptions it developed, the U.N. report (A/CONF.62/ 
25) estimated that world nickel production from nodules might ac- 
count for about 18 percent of the total demand by 1985, Table 9. 


*U.S. Bureau of Mines. Commodity Data Summaries 1975, U.S. Govt. Print. Office, 
Washington, D.C. 1975, p. 110. 

30 Thid., p. 111. 

31 United Nations, A/CONF.62/25, op. cit., p. 34. 
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This degree of market penetration may depress prices somewhat but 
may not seriously affect traditional producers. High cost projects 
may not be developed. The working paper of the U.S. delegation 
to the Law of the Sea Conference pointed out that even with seabed 
mining, land based production will need to increase nearly 70 percent 
from the 1972 production level to meet anticipated demand by 1985. 
The U.S. working paper suggests that such a large increase in demand 
can be expected to result in increased prices such that a number of 
high cost land deposits which were marginal may become economically 
feasible. Furthermore, 30 percent of the increase in land production 
would come from developing countries. 


COPPER 


Because of its electrical conductivity and corrosion resistance, copper 
is used extensively in electrical equipment, wire, tubing and sheeting, 
and in alloys. World wide demand for copper has been increasing at 
an average annual rate of 5 percent for the past 2 decades. Prospects 
for a continued increase in demand on the order of 4 to 5 percent per 
year are considered good through the end of the century.*? Copper is 
mined in 56 countries. Industrial countries are the largest producers 
and consumers with 46 percent of the total mined in 1972 coming from 
the United States, Canada, and the Soviet Union. Developing coun- 
tries are the leading exporters, producing 42 percent of the 1972 world 
mine tonnage. In 1972, the United States produced 23 percent of the 
world production of copper and imported 2.4 percent of the world 
production. 

Preliminary data indicate the United States imported 19 percent of 
the 2,300,000 short tons of refined copper this country consumed in 
1974. An additional 252,000 tons was released from the Government 
stockpile in 1974. During the period 1970-73 the major import sources 
were: Canada 34 percent, Peru 26 percent, Chile 18 percent, Republic 
of South Africa 6 percent, and others 16 percent.*? Imports from Can- 
ada have been increasing while imports from Chile and Peru have 
declined. Approximately 20 percent of the copper consumed by the 
United States in 1974 was recycled from scrap. Producer stocks of 
refined copper are estimated by the Bureau of Mines at about 45,000 
tons. Under authorization to dispose of the entire amount, the Gov- 
ernment stockpile of copper was reduced to zero in 1974. Sources of 
supply for the United States are relatively secure. Shortages of copper 
relative to demand in the United States have developed in the past 
due to a number of factors including: (1) A surge in world demand, 
(2) disruptions of production in Chile, Canada, and Belgium, (3) 
some curtailment in domestic output to meet air quality standards, 
(4) transport problems in Canada and Zambia, and (5) the effect of 
U.S. economic controls coupled with increasing world prices. 

A summary of world production and copper reserves is listed in 
Table 15. 


2 Ibid. p. 36. 
33 Commodity Data Summaries 1975, op. cit., p. 44. 
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TABLE 15.—WORLD MINE PRODUCTION AND RESERVES 
{Thousand short tons of copper] 


Mine production 


Country 1973 19741 Reserves 
United:Stateses 20s 2ik eee Ree Pe piv dn Pee RE eee 1,718 1, 588 90, 000 
Canadaen so. oe ee et ee eS ee eee 899 900 40, 000 
Chileme Tie oikee SOF eee eerie Pee ees SIs eee ee 819 910 70, 000 
Perdese esis no Ne 2s. Po ANE eS See NR en nee ae ee AU 241 240 30, 000 
Zaire eae a ee ee POs atl a Pe ee ee 538 560 20, 000 
Dam Diane e cere ie ie ALY it es ah ae ae einem PERL Sale Ae 779 760 30, 000 
Othersfrees worl dee eee RE ey ot ee Nene eet eee AC Cy 1, 683 1, 742 95, 000 
Communist countries (except Yugoslavia)_____.___-___--------------- 1, 180 1, 240 55, 000 

Worlditotalissecs neurts * eR Sl ete ee ae Sere 7, 857 7, 940 430, 000 


1 Estimate. 
Source: Tbid., p. 45. 


The Bureau of Mines estimates hypothetical resources, located near 
known deposits, probably contain an additional 480 million tons of 
copper and a speculative 320 million tons is assigned to areas not yet 
prospected. It would appear that copper produced from managanese 
nodules would have only a minimal effect on copper supply and no 
effect on price. 

At an increase in demand of 4 to 5 percent per annum as projected 
in the U.N. Secretary-General’s report, world production would 
amount to nearly 15 million short tons or roughly twice current pro- 
duction by 1985. Consequently, nodule production is expected to have 
a very minor impact on the copper market, yielding only 200,000 tons 
or 1.3 percent of the total consumption (Table 9). Imports of copper 
by the industrial countries are likely to remain at around one-third of 
their consumption by 1985. The U.S. Bureau of Mines projects domes- 
tic demand for copper to increase at an average annual growth rate of 
3.5 percent through 1980. 

MANGANESE 


_ More than 90 percent of the world production of manganese is used 
in steel making primarily as a scavenger for removing sulfur, oxygen, 
and trace impurities. Used as an alloy, manganese makes steel more 
resistant to shock or abrasion. Metallurgical ore and ferromanganese 
are the manganese materials most commonly used in steel making. The 
market for refined manganese metal is relatively small. Because of 
processing difficulties, pure manganese metal is the only form of 
manganese expected to be marketed from nodules. 

_All of the manganese consumed in the United States in 1974 was 
either imported or released from government stockpile. Domestic pro- 
duction ceased in 1970 and there is essentially no recycling of manga- 
nese metal. During the period 1970-73 the major import sources of 
manganese ore were: Brazil 35 percent, Gabon 33 percent, Republic of 
South Africa 9 percent, Zaire 7 percent, and others 16 percent. During 
the same period import sources of ferromanganese were: Republic of 
South Africa 40 percent, France 24 percent, India 10 percent, and 
others 16 percent. Total producer and consumer stocks are estimated 
by the Bureau of Mines to be about 1,500,000 short tons of manganese 
ore, which typically ranges from 35 to 54 percent manganese, and 
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250,000 tons of ferromanganese at 74 to 95 percent manganese. Indus- 
trial consumption in the United States in 1974 was 1,800,000 tons of 
manganese ore and 1,075,000 tons of ferromanganese. The Bureau of 
Mines estimates domestic demand for manganese will increase at an 
annual rate of approximately 2 percent through 1980. 

Several manganese materials are inventoried in the Government 
stockpile (Table 16). Assuming a requirement of 13 pounds of manga- 
nese per ton of raw steel produced, and an annual steel production of 
120 million tons, the amount in the Government stockpile can be cal- 
culated to last about 3 years and 9 months. World mine production 
and reserves are given in Table 17. Reserves alone are more than ade- 
quate to meet expected world demand for the balance of the century. 
Known land-based resources are very large and irregularly distributed 
throughout the world. The Bureau of Mines estimates U.S. resources 
could satisfy expected domestic demand for manganese to the year 
2000. However, because these resources are much more expensive to 
process than foreign ores, domestic production has ceased. 


TABLE 16.—STOCKPILE STATUS—NOV. 30, 1974 


: Total Available for Sales, 
Material Objective inventory Total excess disposal 11 months 
Battery: 
Naturallore=ta2 ook ee ee 11 308 298 173) fay Ae 
SV MUNEICRUIOMICes ee ee ten eo Se 3 3 2 11 
Chemical: 
IV POvAVORC 2 op os te 13 147 134 112 os. oe eee 
Mype:B oress 2-8 Sie. eee 13 99 86 64 1 
Mettalurigical ore_____.______________- 751 4, 262 3, 511 1, 656 438 
Ferromanganese: : 
Hinhycarbontsss 222k s20 ry s e re 200 600 400} SF eae Ss 38 234 
Medium carbon_ ts 11 29 18... 4 noe ee ee ee 
Silocomanganese- -__ 16 24 SET ARE AA AAR SE ee 
Electrolytic metal____________________- 5 14 LO 3:2 9 alee ead oe 


Source: Zbid., p. 96. 


TABLE 17.—WORLD MINE PRODUCTION AND MANGANESE RESERVES 


Mine production 


(thousand short tons) Reserves 
CNN EET (million 
Country 1973 19741 short tons) 
United States__......_...._-____- IS Gy et fe i IN Be Yeh et tlatifin were papa dal Siang tea TI We alas tes 
ARUSEG Alaa ees ERD APR AT eee ea ee Se eae 1,678 1, 950 330 
[ara 22 Dee ee foe ee oes ee eee ig eee eee be ee ree ss 2, 378 2, 400 95 
Gabon_____ Visca RAL ds | ob 0 Ne aot dil a gC thle een inal genre 2,115 2, 100 210 
Ancient SAR ee RG Deh y ete Pi Peet Ce reds iss ee 1, 692 1,500 65 
apie iricagRepublicioieecewene eee se ee ln Fe rr eos ic oo 2 ar 

Ommunist countries (except Yugoslavia). __._.__.-.-__-------------- H F F 
| IMIS SELES Dc ae peau RUT Ine 2) 766 1, 450 30 
Worl ditotaleeaune pueesee eet Save he haeed eres meade: 24, 290 25, 000 6, 000 

1 Estimate. 


Source: Ibid., p. 97. 


Demand for manganese is considered relatively stable and not likely 
to increase rapidly with increased supplies. The U.N. Secretary-Gen- 
eral’s report expects manganese demand to continue to increase at 
about 5 percent per year reaching approximately 16.4 million tons of 
manganese-in-ore by 1985. Estimates of manganese production from 
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nodules are tenuous, but assuming recovery of 920,000 tons by 1985 
as estimated by the U.N. report, this would amount to 5.6 percent of 
the estimated world demand of manganese in ore. However, since 
manganese from nodules is expected to be marketed only as electro- 
lytic manganese metal, this amount of production would satisfy the 
world demand for pure manganese metal. Only if the pure metal could 
be marketed at a price competitive with ferromanganese would greater 
production from nodules be expected. 

Developing countries currently produce about 56 percent of the 
world’s manganese. According to the Secretary-General’s report these 
countries may be expected to feel a significant impact from nodule 
mining. However, as the U.S. working paper pointed out, the Secre- 
tary-General’s report failed to fully consider the uses of manganese 
and the market for manganese metal (primarily the small likelihood 
that ferromanganese from nodules would be sufficiently free of con- 
taminants for steelmaking). It seems unlikely that the assumption 
in the Secretary-General’s report of a significant impact on land- 
based manganese producers from nodule mining will be realized. The 
only country where manganese is a significant export factor is Gabon, 
where it is 20 percent of the total value of the exports. Manganese 
represents 2 percent or less of the value of the exports from each of 
the other developing country producers (Brazil, India, Zaire, Ghana, 
and Morocco). 

COBALT 


Cobalt has important magnetic and chemical properties, and is 
resistant to high temperatures. Although it is used in a variety of 
industrial products, it has a relatively small market. At lower prices, 
cobalt could substitute for a number of other metals such as nickel in 
a variety of uses. Cobalt is primarily produced as a by-product of 
copper and nickel refining. 

Preliminary data indicate the United States imported 77 percent 
of the 9,400 short tons of cobalt it consumed in 1974. The remainder 
was supplied from large sales from the Government stockpile and a 
small amount (240 tons) from recycled scrap. Domestic mine pro- 
duction ceased in 1971. The major import sources during the period 
1970-73 were: Zaire 49 percent, Belgium-Luxembourg 28 percent, 
Finland 7 percent, Norway 6 percent, Canada 5 percent, and others 
) percent. The U.S. Bureau of Mines estimates consumer stocks of 
about 1,000 tons of metal. The Government stockpile status report for 
November 30, 1974, listed an objective of 5,972 tons of cobalt with a 
total inventory of 25,595 tons and an excess of 19,623 tons. At a con- 
sumption rate of 9,000 tons per year, the stockpile inventory would 
yield less than a 3-year supply and the objective would last 8 months. 
The U.S. demand for cobalt is projected by the Bureau of Mines to 
increase about 2.6 percent per year through 1980. 

World mine production and reserves are summarized in Table 18. 
Two-thirds of the world’s production comes from Zaire; however, 
Increasing amounts are expected to come from other countries such 
as the Philippines, Australia, New Caledonia, Canada, and Zambia. 
Present land reserves are twice the cumulative world demand to the 
year 2000. The identified cobalt resources of the United States are 
estimated by the Bureau of Mines at more than 840,000 tons and 
world resources at more than 5,000,000 tons. 
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TABLE 18.—WORLD MINE PRODUCTION AND RESERVES 
[Tons of cobalt] 


Reserves 
Mine production ss 
—_— Grade of ore, 
Country 1973 19741 Quantity percent 


CELT <= aes ir a a grea a 1, 973 2, 000 190, 000 0. 03-0. 06 
Wie OM00). 2 Soe Le ets ey ee eee ee See 1, 567 1, 600 14, 000 1.6 
New Caledonia and Australia!___________.--__-------- 1, 000 740, 000 1-5.0 
A CRN aE ee nnen eA eRe 2 Aes IIS, 16, 625 17, 000 750, 000 .3-2.0 
HEV Ela 5 22 5 Ses eg a ee ee 2, 200 2, 300 380, 000 .05-. 25 
(OL VER LASIK Se ac 1, 400 2, 000 25, 000 a 
Communist countries (except Yugoslavia)______________ 3, 650 3, 700 1600, 000 .J-.1 

Wonldhtotaleeene se seceeme fet oe bot et scan 28, 255 29, 600 2, ,00000=-- =e ees 

1 Estimate. 


Source: Jbid., p. 41. 


According to the projections in the Secretary-General’s report, 
world demand for cobalt is expected to increase 6 to 8 percent per year 
through 1985. From this, the report concludes that world demand may 
reach 60,000 tons by 1985 with 30,000 tons recovered from nodules. 
Consequently, the price will start falling once cobalt recovered from 
nodules reaches the market. Cobalt produced from domestic mining 
operations, recovering a total of 7 million tons of nodules per year, 
would assure a domestic source for all the U.S. needs to the year 2000. 


Lone-Trerm Economic Prospects or NoputE MINING 


Sustained long-term development of the nodule industry will de- 
pend on its position relative to other sources of metal supply such as 
recycling and land mining. Technological developments, possible insti- 
tutional constraints, and market conditions all affect the relative com- 
Reeve position of metals supply. Industry sources indicate that the 

rst generation of nodule mining will likely be very profitable. Once 
the industry expands into a second generation of investment and tech- 
nology, possible declines in revenues may not be offset by reductions 
in cost. Once a metal becomes abundant, its price will fall to the level 
of its most important substitute. 

If half of the world demand is supplied from nodule mining by 
1985, cobalt is likely to be one of the first price casualties. Its price 
would eventually fall to the price level of nickel. Manganese metal 
is also vulnerable. One nodule operation of one million tons per year 
could supply nearly twice the projected world demand for manganese 
in metal form by 1980. If this amount of pure manganese could be 
marketed economically, it would likely cause the substitution of 
manganese metal for ferromanganese as the price of the metal fell. 
Molybdenum may also be supplied from nodules in great abundance 
relative to demand. Possibly declining prices of cobalt, manganese, 
and molybdenum are not expected to affect severely the profitability 
of the nodule mining industry. Profits will be based mainly on nickel 
and copper. Nickel and copper from nodules would least affect their 
world markets and would remain the long-term profit basis of the 
nodule mining industry. 

Although not precisely known, the extent of the world-wide ferro- 
manganese nodule reserves bears mention. Reserves are currently 
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estimated to be on the order of 1.5 trillion tons in the Pacific Ocean 
alone.** Unlike many resources, ferromanganese nodules are currently 
forming. The rate of formation in the Pacific Ocean has been estimated 
at 6 to 10 million tons per year.*° Most of the nodules are not economi- 
cally minable. Consequently, the minable reserves are probably on the 

order of 10 billion to 500 billion tons.*° For comparison, future mining 
anoranens could be expected to recover 15 to 20 million tons per year 
by the end of the next decade. One estimate of the reserves of metals 
in manganese nodules of the Pacific Ocean and the number of years 
these might last at the consumption rate of 1960 is given in Table 19. 


TABLE 19.—RESERVES OF METALS IN MANGANESE NODULES OF THE PACIFIC OCEAN 


Approxi- U.S. rate Rate of Ratio of 
Reserves mate of con- accumula- (rate of Ratio of 
in nodules world sumption tion of accumula- (world 
Amount at con- land Ratio of of element element tion) con- 
of element sumption reserves _ (reserves in 19604 in nodules (rate of sumption) 
in nodules rate of of in nodules) (millions (millions U.S. (U.S. 
(billions 19602 elements 3 (reserves of tons per of tons per con- con- 
Element of tons) ! (years) (years) on land) year) year) sumption) sumption) 
Magnesium_ 25 600, 000 | eee ne 0.04 0.18 4.5 2.5 
Aluminum__ 43 20, 000 100 200 2.0 . 30 15 2.0 
Titanium___ 9.9 2, 000, 000 [phe 80 athe Sipe . 30 . 069 . 23 4.0 
Vanadium__ 0.8 400, 000 (Ee Seth oe, bing . 002 . 0056 2.8 4.0 
Manganese- 358 400, 000 100 4, 000 .8 2.5 3.0 8.0 
Iron___-____ 207 2, 000 6 500 4 100. 1.4 01 2.5 
Cobalt______ 5.2 200, 000 40 5, 000 . 008 . 036 4.5 2.0 
Nickel_____ 14.7 150, 000 100 1, 500 ll . 102 1.0 3.0 
Copper-____- 7.9 6, 000 40 150 1.2 . 055 .05 4.0 
LINC Seen 7 1, 000 100 10 9 . 0048 . 005 3.5 
Gallium_ ___ 015 SON OOO) ees ce a hee ee . 0001 . 0001 1si0\) oe Serene ee 
Zirconium__ . 93 +100, 000 +100 1, 000 . 0013 . 0065 YO a any Sy a 
Molybdenum 77 30, 000 500 60 0. 25 . 0054 .2 2.0 
Silver_____- . 001 100 100 1 . 006 . 00003 FOO5.. Sra eee 
Lead_______ 1.3 1, 000 40 50 1.0 . 009 . 009 2.5 


1 All tonnages in metric units. 

2 Amount available in the nodules divided by the consumption rate. 

3 Calculated as the element in metric tons. (From U.S. Bureau of Mines Bulletin 556). 

4 Calculated as the element in metric tons. 

5 Present reserves so large as to be essentially unlimited at present rates of consumption. 
6 Including deposits of iron that are at present considered marginal. 


Source: Mero, op. cit., p. 196. 


34 Mero, J. L. Potential economic value of ocean-floor manganese nodule deposits. In 
Ferromanganese Deposits on the Ocean Floor, Horn, D. R., ed., IDOW, National Science 
Foundation, Washington, D.C. 1972: 191—208. 

%> Time, July 29, 1974, p. 57. 

36 Mero, op. cit., p. 202. 


VI. GOVERNMENT ACTIVITIES 


Government involvement in deep ocean mining can be grouped into 
three major categories. The most common activities are: (1) direct 
sponsorship or funding of research and development; (2) direct ven- 
ture in mining or processing; and (3) indirect sponsorship through 
use of government facilities, taxation advantages, or university aid. 


Untirep STates 


Government activity in nodule research in the United States has 
been carried out by the Bureau of Mines, the U.S. Geological Survey, 
the National Oceanic and Atmospheric Administration (NOAA), 
the Naval Research Laboratory, and the National Science Foundation. 
Some of the research programs have been discussed previously. The 
research effort of the Bureau of Mines has involved recovery of metals 
from nodules. The interests of the U.S. Geological Survey in the deep 
seabed have been directed mainly toward assessing the mineral poten- 
tial of nodule deposits and determining their composition and origin. 
Recently, on February 25, 1975, the Department of Interior announced 
the formation of an Ocean Mining Administration to develop plans 
for licensing U.S. ocean mining companies. The research funded by 
NOAA primarily involves environmental concerns. The Naval Re- 
search Laboratory is developing underwater photographic techniques 
and improved camera technology to provide greater capabilities for 
future exploration. The National Science Foundation is sponsoring 
participation by the United States in the International Decade of 
Ocean Exploration (IDOE). The funding for the IDOE ferroman- 
ganese nodule program is mainly being distributed to universities and 
institutions for research in nodule formation and chemistry. 


ForrigN GOVERNMENT ACTIVITIES 


Several countries are actively interested or engaged in ferroman- 
ganese nodule mining. The following is a brief summary of activities 
reported in recent years. 

AUSTRALIA 


Australia’s Bureau of Mineral Resources has been conducting re- 
search on manganese nodules. The naval vessel R/V Diamantina was 
used to dredge for nodules along a 200-mile stretch of the 39th parallel 
in June 1972.1 


FEDERAL REPUBLIC OF GERMANY 


_ The government of the Federal Republic of Germany supported a 
joint venture of Preussag and Metallgesellschaft in 1969 to study and 


1ECAFE, Report of the Committee for Co-ordination of Joint Prospecting for Mineral 
Resources in South Pacific Off-shore Areas. (CCOP/SOPAC), 1st session, November 1972 
(B/CN.11/1L.343), 1972, p. 34. 
(55) 
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explore for manganese nodules. Preussage, Metallgesellschaft, Salzgit- 
ter and Rheinische Braunkohlenwerke formed Arbeitsgemeinschaft 
Meerestechnischgewinnbare Rohstoffe (AMR) to carry out explora- 
tion cruises in the Pacific under government subsidy. The West Ger- 
man government provided funds to charter Deepsea Venture’s R/V 
Prospector in 1970 and 1971. Since private firms converted a stern 
trawler to the nodule exploration vessel, R/V Valdivia, in 1972, the 
West German Ministry for Education and Science has charted the ship 
for four years to conduct a comprehensive nodule survey. Several 
cruises are planned in the nodule belt southeast of Hawaii. A sister 
ship is being built with government subsidies. The AMR group is also 
being subsidized for a nodule mining feasibility study. 


FRANCE 


The Centre National pour l’Exploitation des Oceans (CNEXO) 
is sponsoring engineering research on a modified version of the CLB 
mining system. CNEXO in association with Sociéte Le Nickel has 
also been engaged in extensive exploration for nodules in the South 
Pacific in the general vicinity of French Polynesia using the Tahiti- 
based research vessel Le Norit.2. The French Atomic Energy Commis- 
sion is conducting research on nodule processing techniques. 


JAPAN 


Government activity in Japan has been extensive in sponsoring nod- 
ule exploration and research and development of mining and metal- 
lurgical processing. The Industrial Science and Technology Agency 
subsidized Sumitomo Shoji and Sumitomo Shipbuilding and Machin- 
ery in 1968 to conduct tests of a small-scale CLB system. The Ministry 
of International Trade and Industry (MITT) has subsidized the Su- 
mitomo group several times since 1970 to carry out research on and to 
develop, automatically detachable buckets for the CLB system. Su- 
mitmo Metal Mining received a subsidy in 1972 to construct a test 
plant and conduct research and development on nodules processing. 
Government participation will increase with the recently proposed 
venture of government and industry. Thirty leading Japanese com- 
panies have formed a Deep Ocean Mining Association (DOMA) to 
advise MITT on the technology for mining and processing manganese 
nodules.* Funds will be allocated by industry and government in 1976 
or 1977. DOMA has a caretaker staff provided by Sumitomo Metal 
Mining. A sophisticated new mining vessel the Hakurei Maru, is ready 
to conduct nodule surveys and DOMA expects to begin commercial 
operations in 1980. 


NEW ZEALAND 


The Department of Scientific and Industrial Research is studying 


the distribution and chemical composition of manganese nodules and 
coatings.* 


2 CNEXO annual report, Paris, 1972. 
* Metals Week, June 11, 1973, p. 2. 
4ECAFEH, op. cit., p. 34 
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UNION OF SOVIET SOCIALIST REPUBLICS 


The Soviet Union has been actively engaged in manganese nodule 
exploration and research since the 1950's. Large numbers of photos and 
samples of nodules have been obtained. Several technical papers have 
appeared in Soviet scientific journals over the years describing the 
mineralogy, chemistry, and internal structure of the nodules, their dis- 
tribution, and hypotheses of origin.’ Earlier expeditions using the 
R/V Vityaz, were mainly concentrated in the Pacific and Indian 
Oceans while later investigations have extended into the Atlantic 
Ocean. In 1971, the Soviet bloc set up an International Coordinating 
Center of Marine Exploration in the Soviet Union. 

Although the Soviets have dredged many nodule samples from 
the deep seabed for study purposes, there seems to be little progress 
toward commercial exploitation. One reason may be that the USSR 
is essentially self sufficient or a major exporter of the major metals 
contained in manganese nodules (nickel, copper, cobalt, and manga- 
nese). Consequently, developing expensive technology to recover these 
metals from the deep seabed would not be as pressing a concern to 
the USSR as it would be to other countries more dependent on im- 
ports of these metals. 

On the Soviet shelf, low grade manganese nodules have been dis- 
covered in the Baltic Sea in the Gulf of Riga. In some areas of the 
shelf they are reported to exceed 3,500 tons per square kilometer.® 


UNITED KINGDOM 


The British Department of Trade and Industry has offered financial 
support to the two British members of the recently formed Kennecott. 
group. The British firms are Rio Tinto Zine Corp. and Consolidated 
Gold Fields Ltd. These firms would repay the loan if the venture is 
profitable, and would get first call on their 30 percent shares of the 
metals produced.’ 

CANADA 


Although several Canadian firms including International Nickel 
Company (INCO), Noranda Mines Ltd., and Cominco Ltd., are par- 
ticipants in international consortia to mine manganese nodules from 
the ocean floor, no government funds appear to be involved. 


5 Skornyakova, N. S. and P. F. Andrusphchenko. Iron-manganese Nodules from the Cen- 
tral Part of the South Pacific. Oceanology, v, 8, n. 5, 1968, pp. 692—701. 

8 Sovetskaia Latviia, November 24, 1968, p. 4. 

™ Metals Week, Feb. 4, 1974, p. 6. 
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VII. LEGISLATIVE HISTORY 


CONFRONTING THE IssuES 


On August 17, 1967, the Permanent Mission of Malta to the United 
Nations proposed in a note verbale that the 22nd U.N. General Assem- 
bly scheduled to convene the following month place on its agenda the 
following item: 

Declaration and treaty concerning the reservation exclusively for peaceful 
purposes of the seabed and of the ocean floor, underlying the seas beyond the 
limits of present national jurisdiction, and the use of their resources in the 
interests of mankind. 

The accompanying explanatory memorandum proposed that the 
seabed and ocean floor are a common heritage of mankind and the net 
financial benefits derived from the use and exploitation of the seabed 
and of the ocean floor shall be used primarily to promote the develop- 
ment of poor countries. The memorandum proposed that an interna- 
tional agency should be created to administer and control exploitation 
of the seabed beyond the limits of national jurisdiction. 

Many countries saw this as a welcome opportunity to gain a share 
of an immense wealth if the technology could be developed to recover 
it. As the poorer countries were in no position to develop the expensive 
and sophisticated technology to exploit the seabed resources, this pro- 
posal to benefit directly from the ability of the technologically ad- 
vanced nations had widespread support. The extent of this wealth was 
poorly defined, but the developing nations generally assumed that the 
seabed contained vast resources of oil and minerals that could help 
bring them to an economic par with the developed nations. 

The sudden popularity of the Malta proposal was due to the timeli- 
ness of its presentation in the United Nations. The concept had been 
previously developed by the United States but had received little 
notice. In 1966, President Johnson said : 

Under no circumstances, we believe, must we ever allow the prospect of rich 
harvest and mineral wealth to create a new form of colonial competition among 
the maritime nations. We must be careful to avoid a race to grab and to hold the 


lands under the high seas. We must insure that the deep seas and the ocean 
bottoms are, and remain, the legacy of all human beings.* 


LEGISLATIVE CoNCERN IN THE 90TH CONGRESS 


Although the U.S. delegation supported the Maltese proposal, the 
possibility of the United Nations taking immediate action to reserve 
the seabed beyond national jurisdiction for the common heritage of 
mankind aroused the concern of many members of Congress. Nearly 
two dozen resolutions were introduced into Congress during the months 
of August and September 1967 expressing opposition to the control of 
deep ocean resources by an international authority. Congressional en- 
dorsements of the Malta proposal were much less numerous. 


1 Speech given at the commissioning of the research ship Oceanographer, at the Washing- 
ton Navy Yard on July 13, 1966. 
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In the House, most of the resolutions relating to this issue were 
referred to the Committee on Foreign Affairs and assigned to the 
Subcommittee on International Organizations and Movements. Hear- 
ings were held in September and October 1967 and jointly with the 
Subcommittee on Oceanography of the House Committee on Merchant 
Marine and Fisheries in June and July 1968.? Senate hearings were 
held by the Committee on Foreign Relations.* There was generally 
more support for the Malta proposal in the Senate than in the House. 

Opposition to U.N. action at this time arose from concern that 
seabed resources were too poorly known and the United States might 
be denying itself valuable assets. Delay was suggested pending the 
resolution of the entire question of the limits of national jurisdiction. 
In addition, some doubt was expressed whether the United Nations 
could effectively administer the vast area of the ocean floor. 

Supporters suggested that the Malta proposal would lead to con- 
servation of mineral resources, avoidance of possible conflicts arising 
from a wild scramble to claim and exploit the seabed, controls on 
marine pollution, reduced threat of military use of the seabed, inde- 
pendent income for the United Nations, and a general strengthening 
and maturity in the United Nations through experience gained in 
administering the ocean floor. 


LEGISLATIVE CONCERN IN THE 91st CONGRESS 


Several committees in the 91st Congress examined issues related to 
the limits of the continental shelf and jurisdiction of the seabed 
resources beyond the shelf. The Senate Foreign Relations Subcom- 
mittee on Ocean Space, chaired by Senator Clairborne Pell, heard 
testimony on S. Res. 33. This Resolution, submitted by Senator Pell, 
proposed a set of basic principles governing activities of states in. 
developing and exploiting the ocean space. The principles called for 
the use of the seabed and subsoil for peaceful purposes only, under 
licenses issued by authority of the United Nations; regulations on the 
disposal of radioactive waste material in the ocean; the establishment 
of a Sea Guard under the control of the U.N. Security Council; and 
a definition of the limits of the continental shelves. 

Hearings were also held by the Special Study on United Nations 
Suboceanic Lands Policy of the Senate Committee on Commerce. This 
study group, chaired by Senator Ernest F. Hollings, was formed in 
July 1969 to consider “the policy which the United States should 
advocate within the United Nations when that organization considers 
the ground rules which should apply to those nations which desire to 
exploit the resources of the deep oceans.” # 

A third set of hearings was held by the Special Subcommittee on 
Outer Continental Shelf created by Senator Henry M. Jackson, chair- 


2U.S. Congress. House. Committee on Foreign Affairs. The United Nations and the issue 
of deep ocean resources ; interim report together with hearings. Held by the Subcommittee 
on International Organizations and Movements of the Committee on Foreign Affairs on 
H.J. Res. 816 and companion resolutions, Sept. 22, Oct. 10, 19, 25, and 31, 1967. 90th Cong., 
1st sess., H. Rept. No. 999, Washington, D.C., U.S. Govt. Print. Off., 1967. 289 p. 

2U.S. Congress. Senate. Committee on Foreign Relations. Governing the use of ocean 
space. Hearings on S.J. Res. 111, S. Res. 172, and S. Res. 196. Held Nov. 29, 1967. 90th 
Cong., 1st sess., Washington, D.C., U.S. Govt. Print Off., 1967, 71 p. 

£U.S. Congress. Senate. Committee on Commerce. Special Study on United Nations Sub- 
oceanic Lands Policy. Hearings held Sept. 23, 24, Oct. 3, and Nov. 21, 1969. 91st Cong., 
1st sess., Washington, D.C., U.S. Govt. Print. Off., 1970. 
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man of the Committee on Interior and Insular Affairs. This Subcom- 
mittee chaired by Senator Lee Metcalf, began a comprehensive series’ 

(o, as Senator Metcalf stated, “clarify 
and make more visible the issues related to the proper resolution of 
the questions associated with the development of a sound shelf and 
seabed resource policy.” °® Following a closed session with members 
of the Executive agencies and the scientific community, the Special 
Subcommittee held several open hearings to consider legal issues, 
economic issues, industry reaction, views of interested citizens groups, 
testimony from Members of Congress, Administration policy, and the 
U.S. draft working paper to the U.N. Seabed Committee. These hear- 
ings were systematically analyzed and the findings and conclusions 
presented in the Subcommittee’s report to the Committee on Interior 
and Insular Affairs? 

The Subcommittee adopted the wide-shelf position advanced by the 
American Bar Association, the National Petroleum Council, and the 
American Branch of the International Law Association. This inter- 
pretation of the 1958 Geneva Convention held that the definition of the 
seaward limits of the continental shelf contained in the Convention 
were sufficiently precise and required no amendment. Furthermore, 
reopening the Geneva Convention might be disadvantageous to the 
United States as Northcutt Ely, representing the American Bar Asso- 
ciation, suggested, “All we know for sure is that a new law of the sea 
conference will be dominated by nations that have no interest in this 
subject except to take away from the coastal] nations as much of the 
minerals of the continental margin as they can get.”* An American 
Bar Association report presented by Mr. Ely stated, “an agreement 
carried by a majoity of small States might embody principles un- 
acceptable to the United States, yet which would be difficult to dis- 
regard if formally adopted by such a conference.” ® 

Although the Subcommittee on Outer Continental Shelf endorsed 
the general features of the President’s ocean policy statement of May 
1970 calling for a seabed treaty and an international authority, strong 
concern was voiced over the proposed renunciation of sovereign rights 
of all nations beyond the 200-meter isobath. The Subcommittee report 
stated : 


Our only areas of initial difference with the President are his suggestions that 
the United States should renounce its sovereign rights to its continental margin 
in return for similar, but limited rights in an area designated as a trusteeship 
zone, and his suggestion that leases applying to areas of the continental shelf 
beyond the 200-meter isobath be issued subject to an international regime to be 
agreed upon * * *. To renounce what constitutes the heart of our sovereign 
rights in response to illegal demands by a handful of nations can only encourage 
greater violation of the freedom of the seas doctrine.® 


With regard to the deep seabed, the Subcommittee concluded : 


* * * we are nevertheless as concerned as he [the President] that the Ameri- 
can people may derive their fair share of benefits from the exploration and ex- 


5U.S. Congress. Senate. Committee on Interior and Insular Affairs. Outer Continental 
Shelf. Hearings by Special Subcommittee on Outer Continental Shelf. Parts i, 2, and 3, 
969 and 1970. 91st Cong t d se neem OV int. Off., 1970. 


id., p. 8. 
8Tbid., p. 8. 
® [bid., p. 29, 30. 
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ploitation of the deep seabed beyond the limits of exclusive national jurisdiction. 
We share with the President the desire that such ocean resources be used ra- 
tionally and equitably for the benefit of mankind. Rational and equitable use of 
deep seabed resources requires the establishment of conditions in any future sea- 
bed treaty which will encourage investment and insure protected access to those 
interested in, and capable of, responsibly undertaking mineral recovery 
operations.” 


970. ere reviewing ae draft, ae Su committee on are Conti- 
nental Shelf expressed serious doubts about many of its provisions. 
Testimony at subsequent hearings highlighted many of these concerns. 
Mr. Northeutt Ely, representing the American Bar Association, 
stated : 


It is manifest that in this proposed treaty we are characterizing as the “com- 
mon heritage of mankind” resources that, under existing international law, are a 
major component of the American mineral estate, in which the United States has 
exclusive sovereign rights exercised by Congress * * *. The advantages to the 
United States visible within the four corners of this treaty are minimal.* 


Mr. John Laylin, representing the Committee on Oceanography 
of the Section on Inter Daional and Comparative Law of the American 
Bar 2 SSeu an, agreed with the propose o CO | 


be prohibitively expensive. Mr. pee sugges ed t 

‘ni Bitited tas ENoun Heal ee own nationals and recognize the 
licenses of other countries during the interim period prior to the 
formation of an international authority, and that a future seabed 
treaty should preserve the integrity of mvestments made during the 
interim period. 

Mr. T. S.Ary, Vice eset of ion Car bide Exploration Corp., 
representing the Ameri fining Congress 
gestions for technical ii roveniente i in aM U.S. draft working paper. 
Among ne POUL Mr. Ary wise was inate tere were 


national authority. Mr. Mig aes ee ae ae resin proved 
in the Pee paper was too elaborate and did not provide a secure 
climate for investments made during the interim period. With regard 
to the interim period, Mr. Ary testified that U.S. industry was close 
to being capable of exploiting the sizable quantities of hard minerals 
on the seabeds beyond the continental margins, and that domestic 
legislation was needed. He indicated that such legislation, if adopted 
in substantially similar form by other nations, could, through the 
principle of international reciprocity, become the basis for common 
rules among nations regarding freedom of cerelopment Eng Ee 


The ecnenres also focused: on the Moratorium Resolution of the 
U.N. General Assembly. In response to a letter from Senator Lee Met- 


10 [bid., p. 31. 
11 Tbid., p. 25. 


63 


calf questioning the position the State Department would anticipate 
toward U.S. nationals who express an intention to exploit minerals 
from the deep seabed, Mr. John R. Stevenson, Legal Advisor, De- 
partment of State replied : 

The Department does not anticipate any efforts to discourage U.S. nationals 
from continuing with their current exploration plans. In the event that U.S. 
nationals should desire to engage in commercial exploitation prior to the es- 
tablishment of an internationally agreed regime, we would seek to assure 
that their activities are conducted in accordance with relevant principles of 
international law, including the freedom of the seas and that the integrity 
of their investment receives due ‘protection in any subsequent international 
agreement.” 

Two of the major tasks the report of the Subcommittee on Outer 
Continental Shelf outlined for further development in the 92nd 
Congress were: 

1. A continuing extensive review of the working paper intro- 
duced by the U.S. Delegation at the August 1970 session of the 
United Nations Seabed Committee with a view toward seeking 
modifications of it to conform to our interpretation of the Presi- 
dent’s intent and with our recommendations outlined above. 

2. An investigation of the special problem of an interim policy 
which would insure continued exploration and exploitation of the 
natural resources of our continental margin under present law; 
and would establish appropriate protection for investments re- 
lated to mineral recovery by U.S. nationals in areas of the deep 
seabed beyond the limits of exclusive national jurisdiction. 


LEGISLATIVE CONCERN IN THE 92D CONGRESS 


The Special Subcommittee on Outer Continental Shelf went out of 
existence at the end of the 91st Congress but its Members continued 
to be concerned with deep seabed mineral exploitation. Pursuing the 
tasks outlined in the Subcommittee report, Senator Lee Metcalf asked 
Senator Henry M. Jackson, Chairman of the full committee to direct 
staff members to attend the July-August 1971 sessions of the United 
Nations Seabed Committee and to report their analysis and findings. 
Their report, The Law of the Sea Crisis, noted with concern that 
most developing nations generally favored some form of international 
seabed development monopoly and generally opposed the idea of a 
system of licensing or concessions advanced by developed countries. 

The staff report also expressed the fear that the U.S. delegation was 
placing major emphasis on military objectives in negotiations, and 
sacrificing United States interests in seabed resources. The report 
stated : 

We recognize that the U.S. free transit proposal was admittedly designed by 
the Defense Department to enhance U.S. military security. We are also aware of 
the committee’s unfaltering support of the necessity of U.S. naval mobility. We. 
call this fact to the attention of the Committee because we believe that the U.S. 


free transit proposal may be unattainable and because we fear that the Defense 
Department might urge the administration to abandon its deep seabed mining 


12 Tbid., p. 28. 

18 Tbid., p. 33. 

14U.S. Congress. Senate. Committee on Interior and Insular Affairs. The law of the sea 
crisis. A staff report on the United Nations Seabed Committee, the outer continental shelf, 
and marine mineral development. 92d Cong., 1st sess., Committee print, December 1971, 
Washington, U.S. Govt. Print. Office, 1972, 328 p. 
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objectives and support the creation of an international seabed mining monopoly 
controlled by less developed nations as a trade-off for the votes of such less 
developed nations in favor of the Defense Department-sponsored free transit 
proposal. 

To sacrifice U.S. mineral interests in mining the deep seabed for a perceived 
military objective is at least debatable; but to sacrifice U.S. mineral objectives 
in mining the deep seabed for what may be an unattainable military objective is 
folly, we feel.” 

The staff report found a strong international trend for a wide shelf 
similar to the position taken by the former Special Subcommittee on 
Outer Continental Shelf. Most coastal nations favored a seaward 
extension of national jurisdiction to the outer edge of the submerged 
continental land mass or to 200 miles from shore, whichever is greater. 
Consequently, there seemed little prospect for adoption of the U.S. 
proposal for nations to renounce sovereign rights beyond the 200-meter 
depth contour. 

The report recommended that the Senate Committee on Interior and 
Insular Affairs go forward with legislation to encourage U.S. 
nationals to proceed with the orderly development of seabed resources 
under the authority of the 1953 Outer Continental Shelf Lands Act. 
The report concluded : 


Ample authority under well established law, enables the United States to 
regulate the activities of its nationals engaged in deep seabed mineral exploita- 
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the Secretary of the Interior to promote the conservation and orderly 
development of the hard mineral resources of the deep seabed, pending 
adoption of an international regime. 

Shortly before hearings on these bills were scheduled, observers 
were sent to the March 1972 session of the U.N. Seabed Committee. 
Their report ** warned of the militant stand toward U.S. rights to 
mine the ocean floor taken by the “Group of 77,” the policy caucus of 
now more than 100 developing countries of Africa, Asia, and Latin 
America. The delegate from Chile contended that present seabed ex- 
ploration and development activities of U.S. companies violated in- 
ternational law. He called for a cessation of such activities by the 
United States and other countries and urged the U.N. Secretariat to 
investigate U.S. ocean mining activities and requested the U.S. dele- 
gation to provide the Secretariat with all evidence of seabed mining 
activities of its nationals. The Chilean delegate also attacked S. 2801 
by suggesting that, if enacted, it would establish a policy contrary to 
international law. 

The delegate from Peru endorsed these remarks and threatened the 
United States and other developed countries with U.N. sanctions un- 


less they assured the Seabed Committee that there would be no further 
seabed mining development. 


5 [bid., p. 10. 
16 Thid., p. 10. 
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The U.S. delegation responded to these charges by stating that U.S. 
companies were engaged in manganese nodule exploration activities 
as they have the implied right to do. Furthermore, the sooner such 
minerals are recovered the sooner mankind will benefit from these 
resources. The activities of U.S. companies, the U.S. delegate stressed, 
only emphasize the importance of reaching an international agreement 
for a seabed regime. 

Senators Metcalf and Bellmon also responded to this attack on leg- 
islation before the U.S. Congress. Senator Metcalf stated : 

We would be most interested to consider their objective analysis of S. 2801 and 
the relationship between it and the development of a future seabed treaty. But 
mere threats, claims and demands such as were made at the U.N. last week and 
made during the debate preceding the adoption of the now defunct Moratorium 
Resolution will do little to influence us during our consideration of national 
legislation affecting U.S. nationals.® 

Hearings on H.R. 13904 were held by the Subcommittee on Oceanog- 
raphy of the House Committtee on Merchant Marine and Fisheries on 
May 12, 16, and 25, 1972.1° Hearings on S. 2801 were held on June 2, 
1972 by the Subcommittee on Minerals, Materials and Fuels of the 
Senate Committee on Interior and Insular A ffairs.?° Seabed resources 
were also included in hearings on law of the sea issues by the Subcom- 
mittee on International Organizations and Movements of the House 
Committee on Foreign Affairs,?t the Subcommittee on Oceans and 
Atmosphere of the Senate Committee on Commerce,” and the Sub- 
committee on Oceanography of the House Committee on Merchant 
Marine and Fisheries.” ; 

Several issues emerged during the hearings on S. 2801 and H.R. 
13904, but neither bill was reported out of committee. The major issues 
developed were as follows: 

1. How long will it take to arrive at an internationally agreed- 
upon settlement to the numerous legal/political problems of re- 
source jurisdiction and a seabed regime ? 

2. What are the technological considerations and what harm 
will be done to the American mining industries if they were forced 
to wait and lose their present technological lead ? 

3. What correlation is there between the interim legislation and 
stated U.S. ocean policy and resolutions adopted by the United 
Nations? 

4, What will be the economic impact of mining seabed nodules 
on developing countries or on the United States? 


18 Metcalf, Lee. Statement by Senator Metcalf. In Remarks of Henry Bellmon. Congres- 
sional Record (daily ed.) v. 118, Mar. 14, 1972, p. S 3929. ‘ 

19 U.S. Congress. House. Committee on Merchant Marine and Fisheries. Oceanography 
miscellaneous. Hearings before the Subcommittee on Oceanography on Deep Seabed Hard 
Mineral Resources. NACOA Authorization, and Geneva U.N. Seabed Committee, 92d Cong., 
2d sess. May 12, 16, 25, and Sept. 14, 26, 1972. Washington, U.S. Govt. Print. Off., 1972, 
273 p. 

20 Us. Congress. Senate. Committee on Interior and Insular Affairs. Development of hard 
mineral resources of the deep seabed. Hearing before the Subcommittee on Minerals, Mate- 
rials and Fuels on S. 2801. 92d Cong., 2d sess. June 2, 1972. Washington, U.S. Govt. Print. 
Off., 1972, 77 p. , 

2U.S. Congress. House. Committee on Foreign Affairs. Law of the sea and peaceful uses 
of the seabeds. Hearings before the Subcommittee on International Organizations and 
Movements. 92d Cong., 2d sess., Apr. 10 and 11, 1972. Washington, U.S. Govt. Print. Off., 
1972, 115 p. ; 

22U.S. waneness: Senate. Committee on Commerce. Law of the sea. Hearing before the 
Subcommittee on Oceans and Atmosphere. 92d Cong., 2d sess., Oct. 3, 1972, Washington, 
U.S. Govt. Print. Off., 1972, 137 p. ; 

23 Oceanography Miscellaneous, op. cit., pp. 237-2738. 
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5. What implications will the interim legislation have on U.S. 
foreign policy, balance of payments, and foreign aid ? 
6. How will the legislation affect the environment or interfere 
with other marine activities ? 
The hearings revealed opposition to the proposed legislation by in- 
ternationally oriented groups and individuals _ including s sever ral aur 
asa Ee, ane a oe called See Our Seas. Leg: ess 


in mT fara Aas some lopmnecd: 

The Executive branch maintained that the United States wished to 
delay taking a specific position on S. 2801 and H.R. 13904. In a letter 
to Senator Henry M. Jackson, dated May 19, 1972, John Stevenson, 
head of the Interagency Task Force on Law of the Sea and Legal Ad- 
visor to the State Department, explained: 

We are not prepared at this time to state a position on S. 2801. We realize, how- 
ever, that we cannot indefinitely postpone doing soa on legislation cf this type and 
we will watch the developments in the summer session of the U.N. Seabeds Com- 
mittee and the U.N. General Assembly session this fall very closely * * *. We will 
report to you again on this matter in the fall.™* 

In the fall hearings, the State Department was still not prepared to 
take a position on 8. 2801, citing as a reason prospects for progress in 
the continuing negotiations in the U.N. General Assembly. 

Proponents of the interim legislation cited the investment of 
several million dollars by U.S. mining companies to develop seabed 
mining technology over the last 10 years. They warned that this 
technological lead might be lost to foreign competitors if U.S. firms 
are not encouraged to proceed to commercial production. American 
mining interests stated they were hesitant to invest the additional 
sums of $150 to $300 million necessary to reach commercial production 
without some security for their mining claims. N. W. Freeman, Chair- 
man of the Board of Tenneco, Inc., of which Deepsea Ventures is a 
subsidiary, outlined the following considerations restraining further 
funding of major operations: 

1. Detailed definition of any one of Deepsea’s ore body dis- 
coveries will entail extensive, costly, and highly visible operations 

‘ on location, as will future on-site engineering tests. The location 

of the ore body will inevitably become public information when 
these operations begin. 

2. The ore bodies Deepsea has located which are of economic in- 
terest tend to be limited in area due to local phenomena including 
topography, concentration, and assay. Candidacy is judged by the 
requirements of a 40-year operation at one million short tons of 
dry nodules recovered per year. 

3. The candidate ore bodies differ significantly in bearing 
strength of the seabed, depth, current and weather conditions, dis- 
tance from support bases, and assay, composition, size, weight, and 
concentration of the nodule population. All of these phenomena 
significantly affect engineering designs, which must be tailored as 
early as possible to the particular ore body selected. For example, 
two ore bodies of equal economic value might, according to Deep- 


24 Development of Hard Mineral Resources of the Deep Seabed, op. cit., p. 7. 
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sea’s experience and technology, require quite different processing 
plant equipment. The processing plant constitutes the largest 
single capital cost of the Deepsea ocean mining project. 

4, National and international monitoring of environmental im- 
pacts, if any, will require inspections during test and development 
operations thereby making compulsory disclosure of mine site lo- 
cation likely. 


Therefore, the extensive costs associated with the particular mine — 
1 A nit a aR Ae RIE eee i 


(a) The mine site location is compromised, 
(b) The engineering design is finalized, and 
(c) The construction costs are incurred.”° 

Another point made by the mining interests was the domestic need 
for the metals contained in the manganese nodules and eur increasing 
dependence on foreign sources of supply. C. H. Burgess, Vice Presi- 
dent, Exploration, Kennecott Copper Corp., cited the April 1972 in- 
terim report of the National Commission on Materials Policy entitled, 
“Toward a National Mineral Policy—Basic Data and Issues”, which 
stated : 

That as the nation’s needs continue to grow, as per capita consumption of 
materials in other countries increases at an even faster rate than ours, it becomes 
increasingly difficult for the U.S. to fill its evergrowing deficits by imports, even 
at increasing prices.” 

Mr. Burgess also pointed out that in 1970 the United States im- 
ported almost $400 million of nickel, about $600 million of copper, and 
$35 million of manganese. 

The threat of losing not only the technological lead to foreign coun- 
tries but also the products of commercial seabed operations was also 
revealed in the following exchange between Senator Metcalf and Jack 
Flipse, President of Deepsea Ventures: 

Mr. Mercar. In,your opinion would these foreign countries, some of which 
have already been outlined by previous witnesses, would they wait until ratifica- 
tion of an international treaty or a United Nations-sponsored regime? 

Mr. Fuiese. It is my conviction that they would not, inasmuch as their expend- 
itures in the area raises from a maximum of 25 percent of the cost to a minimum 


of no cost. It is this underwriting or subsidy in the foreign area which permits 
them to move ahead with much less regard for a stable political environment.” 


Supporters of the bills pointed to the need for interim legislation be- 
cause of the likely delays in obtaining a new Law of the Sea Conven- 
tion. They cited the eight years spent in preparation for the 1958 
Geneva Conventions that codified customary maritime law and sug- 
gested that an even longer period might be needed before a new inter- 
national treaty involving unprecedented legal issues would go into 
effect. They also suggested that the legislation might induce delega- 
tions to get down to business in the U.N. Seabed Committee and make 
progress in negotiations. 

Opponents of the legislation expressed the fear that unilateral action 
by the United States would destroy any hope for successfully negotiat- 


2 Ibid., p. 73. 
26 Toid., p. 35. 
°7 Tbid., p. 43. 
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ing a seabed treaty, and would instead initiate a universal grab for 
distant offshore claims. They pointed out that S. 2801 and H.R. 13904 
are directly opposed to the stated position of the President and the 
U.S. delegation to the U.N. Seabed Committee. Furthermore, while the 
U.N. Declaration of Principles and the Moratorium Resolution are not 
legally binding on any nation, they convey recommendations to gov- 
ernments with the expectation that U.N. members will abide by them. 
Opponents were concerned that the provisions of S. 2801 would be 
characterized as an attempt by the United States unilaterally to claim 
national jurisdiction over areas of the deep ocean bottom beyond the 
limits of U.S. national jurisdiction. 

Another point raised in opposition to licensing U.S. nationals to 
develop seabed mining operations was inadequate consideration for 
the ocean environment. Senator Alan Cranston described the lack of 
environmental regulation as one of the most important flaws in the 
bill and stated, “S. 2801 fails to establish procedures by which damages 
for environmental pollution could be assessed peacefully and fairly.” ** 

Lack of environmental data was also cited as a reason for delaying 
action on the bills. However, preliminary studies were introduced indi- 
cating the mining method developed by Deepsea Ventures produced 
no significant environmental effects. These studies were conducted in 
the summer of 1970 by scientists of the Lamont-Doherty Geological 
Observatory in 800 meters of water on the Blake Plateau in the At- 
lantic. Dr. Oswald A. Roels, the principal investigator, stated that 
under the conditions employed, the discharged water remained in the 
euphotic zone; was not likely to produce anoxic conditions; and would 
increase phytoplankton growth (which could lead to increased marine 
food chain productivity) only if its concentration, after mixing with 
surface water, exceeded 10 percent, which it did not. Dr. Roels also out- 
lined a program for future research to further assess the environmental 
impact of seabed mining. 

Among the specific objections raised to S. 2801 and H.R. 13904, Sam- 
uel R. Levering of Save Our Seas stated: 

1. The size of the blocks (40,000 square kilometers) is too large. 5,000 Iilo- 
meters should be enough. 

2. Total holdings by one licensee of about 400,000 square kilometers within a 
circle with a diameter of 12500 kilometers again is much too large. This might 
yield forty times the current annual consumption of nickel. Full implementation 
of this provision soon might substantially exhaust the possibilities for commercial 
exploitation of the best nodule sites. 

3. The principle of exclusive occupancy is unnecessary. What is needed is ex- 
clusive access for harvesting nodules from the ocean floor by moving machinery. 

4. No provision is needed now for subsurface mining. Present provision should 
be limited to operation on or immediately below the deep ocean floor. 

5. The license should be to exploit a certain number of tons of nodules over a 
certain limited number of years (for example, 20 years), not into the far dis- 
tant future.” 

Mr. Levering also suggested that negotiations with other nations 
leading to mutual restraint is a better way to prevent others from “get- 
ting ahead” of the United States. 

Mr. Frank L. LaQue, former Vice President of International Nickel 
Co., also criticized the large size of the licensed blocks and suggested 
licensing only rights to access to specified quantities of nodules within a 


28 Tbid., pp. 20—21. 
29 Thid., p. 70. 
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defined time period. Mr. LaQue recommended that only manganese 
nodules be considered in any proposed legislation and metalliferous 
muds or subsurface hard minerals should not be included. In addition, 
he doubted the likelihood that other “reciprocating states” would be 
willing to have the terms of their reciprocation dictated by the United 
States through the mechanism of S. 2801. Consequently, he doubted the 
real value of the security that the bill is supposed to provide. 

An issue that had become a political focal point inthe United Nations 
was also addressed in the hearings. This was the question as to the 
extent of the economic impact on the mineral exporting developing 
countries who would be adversely affected by seabed mining. Studies 
by the United Nations were submitted indicating: 

A possible adverse impact on these [metals] markets would not be catastroph- 
ically disruptive to the economies of the countries concerned. Nevertheless, any 
loss, current or potential, of export revenues to developing countries creates 
additional problems to their already strained economies in the process of 
development.” 

Several means were proposed for diminishing the impact of seabed 
mining on the land-based mining industries in developing countries : 

1. Artificial control of production from the seabed to keep it at 
levels that would not interfere with land production or prices; 

2. Global controls, which would not discriminate against seabed 
production, for they would presumably apply to producers irre- 
spective of the location of their mines; 

3. Limitation on the issuances of exploitation licenses to a rate 
judged appropriate to maintain a balance between land and sea 
production ; 

4. Issue a license for a specified amount of annual production of 
metal and-to limit the number of such licenses to that necessary 
for market and price stability ; 

5. Impose a drop in price at the expense of producing countries; 

6. Compensatory payments by the international machinery to 
the countries affected by the declines in export revenues; and 

7. Providing preferential technical assistance to developing 
countries adversely affected by seabed production to help them 
broaden their economic base. 


L&GISLATIVE CONCERN IN THE 93D CONGRESS 


During the 93d Congress, the issue of deep seabed hard minerals 
exploitation took several turns. The interplay between the delibera- 
tions of the Congressional Committees and the negotiations in the 
U.N. Seabed Committee became more intensified. As a result of devel- 
opments in the Seabed Committee and testimony before the Congres- 
sional Committees, sponsors of the legislation introduced several 
changes in the bills during the second session. 


THE FIRST SESSION 


_ The Deep Seabed Hard Minerals Resources Act was reintroduced 
into the 93d Congress as H.R. 9 (Appendix A) on January 3, 1973 by 
Representative Thomas N. Downing, and the identical companion 


% U.N. General Assembly. Possible impact of seabed mineral production in the area 
beyond national jurisdiction on world markets, with special reference to the problems of 
developing countries: a preliminary assessment. A/AC.138/36. May 28, 1971. p. 6d. 


70 


bill, S. 1134, on March 8, 1973 by Senator Lee Metcalf. The House 
held hearings on March 1, 28, 29, and April 3, 1973.°* The Senate hear- 
ings were held May 17, June 14, 15, 18, and 19, 1973.°? In their testi- 
monies, most of the interest groups maintained much the same posi- 
tions as taken in the previous Congress. However, in contrast to the 
hearings in the 92d Congress in which the Administration witnesses 
did not take a position on the legislation, Mr. Charles N. Brower, 
Acting Legal Advisor and Acting Chairman of the Inter-Agency 
Task Force on the Law of the Sea, in letters dated March 1, 1973, 
informed Representative Leonor K. Sullivan, Chairman of the House 
Merchant Marine and Fisheries Committee and Senator Henry M. 
Jackson, Chairman, Committee on Interior and Insular Affairs, of the 
Administration’s opposition to H.R. 9 (Appendix B). Mr. Brower 
maintained that H.R. 9 was premature and that the Administration 
adhered to the policy contained in the President’s Ocean Policy State- 
ment of May 23, 1970, in which the President proposed that all nations 
adopt, as soon as possible, a treaty establishing an international regime 
for the exploitation of seabed resources beyond the 200 meter depth. 

In addition, he reiterated the President’s statement that it was 
neither necessary nor desirable to try to halt exploration and exploita- 
tion of the seabeds during the negotiation process, provided that such 
activities are subject to the international regime to be agreed upon, 
which should include due protection of the integrity of investments 
made in the interim period. 

Mr. Brower expressed the belief that with the Law of the Sea nego- 
tiations moving into a critical stage, it is necessary for States to be 
very careful to avoid actions that can have an adverse effect on the 
negotiating atmosphere. He further stated : 

It is apparent that H.R. 9 independent of the particular content or merits of 
the Bill, has become a symbol to many countries of defiance of the multilateral 
negotiating process. Regardless of our views on the intent and effect of the 
legislation, it may be argued by others that the legislation is similar to unilateral 
claims that we oppose and that are contrary to our security, navigation and 
peta interests, and moreover preempts the Law of the Sea Conference on this 

Finally, he stated that while the Administration intended to begin 
at once to formulate a legislative approach on a contingency basis, the 
Administration did not seek the passage of alternative legislation prior 
to the conclusion of the Conference, if a timely and successful Confer- 
ence were predictable. He defined a “timely and successful Confer- 
ence” to mean a Conference which would arrive at a Convention, in- 
cluding a seabed regime, which would be open for signature in 1974 or, 
at the latest, not later than the summer of 1975. 

On the other hand, some sponsors of the legislation began to take 
a less optimistic view of progress in the United Nations. In comment- 
ing on the endless and seemingly unproductive negotiating sessions 
of the U.N. Seabeds Committee, Congressman Downing, Chairman of 


fe U.S. Congress. House. Committee on Merchant Marine and Fisheries. Deep seabed hard 
minerals. Hearings before the Subcommittee on Oceanography on H.R. 9 and H.R. 7732. 
93d Cong. Mar. 1, 28, 29, Apr. 3, 1973, and H.R. 12233 Feb. 26, 27, 28, 1974. Washington, 
D.C., U.S. Govt. Print. Off., 1974, 513 p. 

2 U.S. Congress. Senate. Committee on Interior and Insular Affairs. Mineral resources of 
the deep seabed. Hearings before the Subcommittee on Minerals, Materials and Fuels on 
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Govt. Print. Off., 1973, 768 p. 
33 Appendix B, p. 4 


71 


the Subcommittee on Oceanography, House Committee on Merchant 
Marine and Fisheries stated : 


Since the committee first addressed itself to this interim legislation, the inter- 
national negotiations, which have so long dominated administration policy on 
marine resources, have seemingly receded even farther into the future. Little 
was accomplished in 1972 negotiations except the production of a conference 
agenda of doubtful content and a few items of proposed treaty “language” of 
somewhat dubious utility. The nature of these items, and particularly the last 
minute timing of their production, may easily lead one to believe that their ac- 
complishment is more cosmetic than substantive in intent and effect. 

The 1973 Conference on Law of the Sea has now become the 1974-75 Confer- 
ence to be preceded by a short organizational exercise in late 1973. 

The Seabed Committee, sitting for 2 years as a conference preparatory com- 
mittee, after a previous 3 years of general debate, has not produced even a 
minimum amount of proposed treaty language upon which to structure negotia- 
tion in the Conference. It only has some 65 scheduled days in 1973 to do so. 
If it cannot, and I believe that it cannot, the November-December 1973 United 
Nations Genera] Assembly has the authority and responsibility to delay Confer- 
ence plans for another year or more. 

In the face of continual delay and disruption at the U.N., domestic interests 
continue to suffer disadvantage and administration neglect * * *, Our ocean 
miners are frustrated in their plans to-develop highly desirable alternate metal 
sources because investment capital is difficult to secure in a politically emo- 
tional legal atmosphere. * * * 

These miners are now ready to make substantial investments leading to 
actual mining operations. This investment must not be inhibited by the irre- 
sponsible actions of materials-exporting countries using the U.N. as a mechanism 
to prevent the United States from developing alternative sources of copper and 
other critical metals. 

It is time for the United States to protect its national interest and to reaffirm 
strongly its commitment to the principle that deep ocean resources should remain 
available to all nations and should not become the monopolized resource of any 
one entity—private, public, or international. * * * 

This legislation has a potentially beneficial effect on domestic revenue, bal- 
ance of payments, materials availabilities, ocean technology, and many other 
facets which may very well outweigh considerations related to our international 
relationships.” 


The State Department response to Senator Jackson and Representa- 
tive Sullivan was also conveyed to delegates in the U.N. Seabed Com- 
mittee by the head of the U.S. delegation, Mr. John Norton Moore. 
He informed the other delegations that the Executive Branch opposed 
the passage of U.S. seabed legislation at this time although they could 
not rule out the alternative of interim legislation if a Law of the Sea 
Conference is not concluded as scheduled and does not produce a treaty 
that assures an accommodation of the basic objectives of all nations. 
He pointed out that the Administration was keenly aware of the lack 
of confidence many people have in the timely and satisfactory progress 
of the U.N. Seabed Committee and the need of U.S. companies to 
secure a more stable base for seabed investments. Using these points 
as leverage, Mr. Moore pressed the Seabed Committee to maintain its 
schedule. He also stressed the need to prepare for the provisional entry 
into force of an internationally agreed regime immediately after a 
law of the sea treaty is opened for signature. He suggested that this 
would be necessary to ensure that all seabed exploitation is covered 
from the beginning by the treaty ‘“‘so that states will not have to con- 
sider other alternatives to resolve the problem.” ; 

This proposal to the U.N. Seabed Committee for an interim regime 
was then reported to the House Subcommittee on Oceanography in 
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the March 28 hearing. In the June 14 hearing of the Senate Subcom- 
mittee on Minerals, Materials and Fuels, Mr. Moore reported on the 
favorable response to the U.S. proposal. He stated that of the 20 dele- 
gations which spoke to the proposal no delegation opposed the concept. 
This response was cited as an example of satisfactory progress in 
difficult negotiations. 

In response to Senator Metcalf, Mr. Moore then amplified the Ad- 
ministration’s position that passage of legislation for seabed hard 
mineral mining would not be advisable from the standpoint of the 
Law of the Sea negotiations even if it were not to become effective 
until January 1, 1976. He repeated the premise that such action would 
be viewed by many delegations as a thinly veiled threat of unilateral 
action by the United States to pressure others into an agreement on 
our terms. 

Senator Metcalf still maintained a neutral stance in his sponsorship 
of S. 1134. In his opening remarks in the May 17, 1973 hearings, 
Senator Metcalf stated : 

I emphasize that my sponsorship of S. 1134 does not imply my support of all 
of its provisions. The predecessor bill grew out of the appearance by representa- 
tives of the American Mining Congress before my special subcommittee on the 
Outer Continental Shelf in September of 1970. At that time, as our hearing 
records will show, I told industry witnesses that I would introduce their pro- 
posals for circulation and discussion. That was my position when I introduced 
S. 2801. It is my position today. I am not committed to this particular bill nor 
to any part of it. But I, and the members of this subcommittee are ready to be 
convinced.” 

Among the supporters of the proposed legislation was Mr. T. S. 
Ary, vice president of Union Carbide Exploration Corporation, and 
representative of the American Mining Congress. He pointed out the 
balance-of-payments deficit for primary minerals would reach $64 
billion by the year 2000 assuming only 1970 prices. He suggested that 
encouraging investment in nodule mining would lead to technological 
breakthroughs which would carry over into other aspects of U.S. 
industry. He also expressed the fear that by delaying seabed mineral 
recovery, the United States would lose its technological lead and 
competitive advantages. 

In defending specific points in the legislation, Mr, Ary testified that 
the lease payment was not too small. He stated : 


you do not sit o1 bloeks 


Mr. Ary conceeded that the ocean mining industry would only need 
mining areas beyond the continental rise so that any redefinition of 
the deep seabed in the bill to avoid conflict with discussions over 
boundaries of national jurisdiction would be acceptable. He also had 
no objection to deleting the concept of subsurface blocks because there 
1s no present need to regulate these. 

Mr. Edwin M. Hood, President and Board Chairman, Shipbuilders 
Council of America spoke to the need of the shipbuilding industry for 
assured availability of the metals contained in manganese nodules. He 
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also stressed the beneficial impact construction of nodule mining ships 
and ore carriers would have on the U.S. shipbuilding industry. 

In testimony before the Subcommittee on Minerals, Materials and 
Fuels, Dr. Richard A. Geyer, head of the Department of Oceanog- 
raphy, Texas A. & M. University and former vice chairman of the 
Stratton Commission, urged passage of S. 1134. He discounted the 
possible environmental damage from ocean mining as being insig- 
nificant compared to that caused by naturally occurring large-scale 
oceanographic phenomena such as turbidity currents and natural up- 
welling. Dr. Geyer concluded : 

After studying the provisions of this bill, I am convinced that it represents an 
excellent vehicle to implement most effectively a number of those recommenda- 
tions of the Commission on Marine Science, Engineering, and Resources—more 
commonly known as the Stratton Commission—directed toward the development 
of ocean mining in general and manganese mining in particular.” 

In testimony before the House Subcommittee on Oceanography, 
John HK. Flipse, President of Deepsea Ventures, Inc., discussed several 
points which had been questioned by Committee members. He ex- 
plained that the minesite size of 10,000 square kilometers for the pur- 
poses of exploitation is barely adequate for a mining operation scaled 
to the recovery of one million tons of dry nodules per year, assuming 
the nodule concentration of about two pounds per square foot and a 
recovery efficiency within the present capability of technology. He 
stated : 


Realistic estimates of dredging accessibility and efficiency, sweep efficiency, 
and the cut off grade of actual minesites indicate an overall mining recovery 
efficiency of well below 50 percent of the nodules on the minesite. * * * Our 
calculations indicate that a 1 million ton operation is the minimum efficient size 
to take advantage of existing economies of scale and engineering efficiency.™ 


ants. Mr. F'lipse also acknowledged that the investment guar- 
antee period of 40 years may be excessive. He stated: 

I think 40 years was chosen originally because, based upon Internal Revenue 
Code, financial commitments were going to be written off on pier facilities, 
buildings, main plant facilities, over a 40-year period. This was the basis for this 
number being selected for the guarantee. I feel that some of us are ready to ac- 
cept a lesser period although the drafters and the Mining Congress still feel that 
the 40 years is a reasonable time period, based upon the durability of a fair 
proportion of this equipment.” 

Mr. Flipse also informed the Subcommittee that based on Deepsea 
Ventures’ determinations, 20 to 30 percent of the deep ocean floor has 
economically developable deposits. He stated that it would take ap- 
proximately 5 years from the day the bill is passed before processed 
metals reached the market. Furthermore, in 5 years or more if an in- 
ternational regime went into effect, his company would have recovered 
only a fraction of a thousandth of a percent of the economic deposits. 
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follows: 

We would need to assemble a large data base of information about the tech- 
nology, the metallurgy, and the costs of doing business in order to establish any 
degree of real precision for the purpose of legislation, which has a tendency to 
endure, sometimes even beyond the point when the information it was based on 
was still credible and still up to date. We would want to be very sure we had 


adequate data. For the moment it is fair to say that we do not have adequate 
data.*° 


Mr. Ratiner also pointed out that industry is virtually the sole source 
of this information, the U.S. Geological Survey has neither the funds 
nor the capability to do the kind of oceanwide survey which would be 
required in order to have first-hand knowledge and information. 

Mr. Ratiner questioned the immediate necessity of passing interim 
legislation. Based on 1971 data, he pointed out, the United States 
spent $600 million importing metals contained in manganese nodules 
and that amounted to 1.3 percent of our total import. He recognized 
that this is likely to increase but felt that a delay of a year or two to 
await a provisional U.N. regime would not greatly affect our balance- 
of-payments situation. 

Mr. Marne A. Dubs, representing the American Mining Congress 
exposed the other side of the deficient data argument. He stated that 
if full-scale mining were to begin during the interim period before an 
international treaty is concluded sound technical information could 
be gathered to help create sensible regulations in the future regime. 
“Hard information,” he said, “can only come from a successful full- 
scale mining operation which in turn requires this legislation in order 
to commence.” #4 

Mr. Dubs also expressed reservations about the value of the State 
Department’s proposal to the U.N. Seabed Committee for a pro- 
visional regime. He stated: 


One problem with the provisional regime is that it might have far less than 
universal acceptance. This might create serious problems for an organization 
operating under its umbrella. It also should be noted that it is unlikely that the 
details of such a provisional regime could be worked out and put into force any 
earlier than a year after conclusion of the convention.” 


The hearings of the Senate Subcommittee on Minerals, Materials 
and Fuels on June 18, 1973 were scheduled to hear spokesmen for the 
environmental groups. In his opening statement, Senator Metcalf 
remarked : 


You will recall that when I was chairman of the Special Subcommittee on the 
Outer Continental Shelf we scheduled a hearing for May 13, 1970, to hear wit- 
nesses representing the interests of what was then called ‘‘conservation.” That 
was before conservationists became environmentalists. 

We had no witnesses, but statements were submitted by, among others: 
Charles H. Callison, executive vice president of the National Audubon Society ; 
Thomas L. Kimball, executive director of the National Wildlife Federation, and 
Richard H. Stroud, executive vice president of the Sport Fishing Institute. 

I am glad to know that in the intervening 3 years the environmentalists have 
been able to turn their attention to this complex subject. 

When mining industry witnesses appeared before this subcommittee last month, 
I asked them a series of questions about environmental protection. You were 
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furnished with copies of the replies. These included the allegation that the area 
to be mined is ‘biologically barren” and that “the impact of deepsea nodule min- 
ing on biological processes will probably be minimal’. 

I also hope that you have statistics or studies to back up your statements 
and that you will share them with this committee, which shares your concern 
about our environment. 


And, of course, should you have suggestions for amendments to this bill, or 
legislative proposals of your own, we want them.” 

Mr. Carl R. Sullivan, Executive Secretary of the Sport Fishing 
Institute, thought that the bill was too broad and that it should be 
narrowed somewhat to preclude any type of mining that might involve 
blasting or exposure of toxic materials under the seabed. He also sug- 
gested that, although it does not appear likely to occur, any ship- 
board processing would require a special set of environmental con- 
siderations and careful monitoring to prevent the discharge of toxic 
chemicals into the sea. He further stated: 


Nowhere in this bill does it mention where the processing of the ore will be done. 
I think again there might be financial incentives to have it done in a so-called 
“developing nation” that had environmental constraints much less stringent than 


ours, where they can save money by avoiding some of the pitfalls that might be 
required on U.S. soil. 


We believe it should be stated and we believe that the processing of the ore— 
unless there are compelling political reasons—should be done on U.S. soil 
someplace.“ 


Mrs. Nancy Matisoff, speaking for the Izaak Walton League of 
America, infomed the Subcommittee that one of the primary concerns 
of their organization is the lack of definitive and comprehensive data 
of the effects of deep sea mining operations on surface and bottom life. 
She suggested that the present bill was seriously deficient in its treat- 
ment of the need for ocean and technological research and called for a 
full-scale research program in this area. ; 

Speaking for several environmental groups including the Sierra 
Club and the Environmental Defense Fund, Mr. Richard Frank of 
the Center for Law and Social Policy objected to the proposed legisla- 
tion for two reasons. First, he believed passage of the bill would 
jeopardize the possibility of effective international agreement on pre- 
serving the quality of the ocean environment. Second, he maintained 
that no action should be taken until a comprehensive environmental 
impact statement is prepared by the Executive Branch. 

Dr. John J. Logue, Director, World Order Research Institute, Vil- 
lanova University, testifying on behalf of World Federalists, U.S.A., 
suggested that the $5,000 long-term leasing fee to mine 40,000 square 
kilometers of ocean floor is far too low. Furthermore, he argued that 
the U.S. government does not, in his opinion, have the authority to 
erant such leases. He also suggested that passage of the Deep Seabed 
Bill would impede future ratification of a seabed treaty by the Senate 
because of the possibility of then having to pay $400 to $500 million 
compensation to our own mining companies. 

Professor L. F. E. Goldie, Director, International Legal Studies 
Program, Syracuse University College of Law, took exception to some 
of Dr. Logue’s comments and pointed out that U.S. citizens as well as 
anyone else have the right to the common heritage of mankind. He 
said: 
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We citizens of the United States, I will remind many people, are also man- 
kind. They [the high seas beyond national jurisdiction] are part of our common 
property and we are entitled to exercise our individual rights to the common 
resources. We can graze our cows. We can take our water from the common wells 
just like any other common holder of common rights.” 


Professor Goldie also suggested that the escrow section of the bill 
be strengthened to include not only developing countries who partici- 
pate in “their regimes, but all countries. Professor Goldie further 
stated : 


I would like to point out that technology is exportable. It is salable. I see no 
reason why Monaco could not apply, let us say, the technology of deep sea 
mining or Luxembourg, provided they can reach some kind of an agreement 
for that kind of purchase. Or let us step outside of Hurope altogether. There are 
countries who no doubt could through the World Bank assistance purchase the 
technology that we have developed or other countries have developed and engage 
in deep sea mining. It is not simply a matter of a closed club of the so-called 
northern developed countries.” 


In the conclusion of a paper 
Nis] Fol | He 


submitted for the record, Professor 


e paper he stated: 


Independently of Congress’s enactment of the Deep Seabed Hard Minerals 
Act, enterprises may prove and develop mining tracts on the deep seabed of a 
reasonable size. Translating “reasonable” into factual claims would depend on 
a number of criteria including the nature of the resources to be won and their 
distribution, equitable considerations of other claims to win the same resource, 
and what could be considered as within the scope of a possessory intent and 
control on part of the enterprise. These rights are not subject to impairment 
through any disparagements advanced under the United Nations Assembly’s 
1969 Moratorium Resolution or 1970 Declaration of Legal Principles. 

Deep seabed mining claims should be recorded by filing with the Foreign Office 
of a claimant’s country of nationality all documents necessary to show title. 
These should include a Deed Poll announcing to the world the recording enter- 
prise’s claim, a surveyor or navigator’s description of the tract in terms of 
fixes, bearings and distances, evidence of possession and of continued active 
exploitation of the resource, an intent to assert exclusive rights to exploit the 
mineral resources of the tract and testimony that the enterprise was “first in 
time’. These specific acts reflect the good faith intention of giving adequate notice 
of the making of a claim, in the absence of giving adequate notice of the making 
of a claim, in the absence of relevant and applicable statutes and treaties. The 
purpose is to give the most practical available means of effectively publicizing 
an enterprise’s claim, thereby putting all interested parties on notice (i.e., the 
notice was there and available to the world had any adverse claimant but taken 
reasonable steps to inform themselves of the facts) .” 


Although, as described above, a private enterprise could proceed 
independently of congressional action, there is much more security 
In operating within the confines of a specific document than by actions 
drawn from inferences of past conduct. 

Numerous studies were introduced into the record during the hear- 
ings highlighting the increasing U.S. dependence on foreign sources 
of the metals contained in manganese nodules. One study prepared 
by Nancy P. Petersen and John R. Justus of the Congressional Re- 
search Service, Library of Congress, for the House Subcommittee on 
Oceanography included the data in Table 20: 
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TABLE 20.—CHANGING IMPORT REQUIREMENTS OF THE UNITED STATES 
[Net imports as a percent of domestic use]! 


Commodity 1950 1960 1970 1971 
RA ESC eee eee eee = eee Ae ee 77 92 94 96 
(AG be kt eee eee So a a 92 75 96 75 
MEME Le = sei Se ee Sn a ee 99 88 91 66 
CP DINE asc SRE RG eS a I ea 35 9 8 6 


1 Net imports include semirefined forms. 


Sources: (1) Final report of the National Commission on Materials polly: Mashineton: June 1973. p. 2.23. (2) ‘‘The 
Stockpile Problem.’’ American Mining Congress. Washington: June 1973. p. 4 


Again both subcommittees refrained from pressing action on the 
legislation in order to await the final report of the United Nations 
Seabed Committee and the initiation of the Law of the Sea Conference. 


THE SECOND SESSION 


Finally, on January 28, 1974, Senator Metcalf and 6 cosponsors 
introduced Senate Amendment No. 946 (Appendix C) in the nature 
of a substitute for S. 1134. This legislation was first introduced as a 
new bill, S. 2878, on January 23, 1974, and referred to the Committee 
on Commerce. Consequently, i in order to continue hearings in the Com- 
mittee on Interior and Insular Affairs, Subcommittee on Minerals, 
Materials and Fuels, the sponsors introduced the same bill as Amend- 
ment No. 946 to 8. 1134. The companion bill, H.R. 12233, was intro- 
duced into the House by Representative Thomas Downing and 12 
cosponsors. Hearings were held by the House Subcommittee on Ocean- 
ography on February 26, 27, and 28, 1974.4* The Senate Subcommittee 
on Minerals, Materials and Fuels held hearings the following week.* 

In the Senate hearings, Subcommittee Chairman Metcalf stated: 

Our staff rewrote this legislation to meet the major objections of responsible 
spokesmen at previous hearings. As far as I know, the perfect piece of legislation 
has yet to be drafted. I am among those who have questions about the material 
before us. This, of course, is the reason for legislative hearings.” 

A number of basic changes were incorporated into Amendment No. 
946 so that it differed significantly from S. 1134. Among the changes 
made were: 

(1) Establishment of a moratorium on commercial development 
until January 1, 1976, to allow adequate time for international 
agreement through the Law of the Sea Conference according to 
the time frame regarded as adequate by Administration 
spokesmen. 

(2) Elimination of the subsurface block concept so that the 
leased area includes poly, the seabed and subfloor to a depth of 10 


48 Deep Seabed Hard Minerals, op. cit., pp. 355-513. 

49 U.S. Congress. Senate, Committee ‘on Interior and Insular Affairs. Mineral Resources 
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Amendment No. 946 to S. 1134. 93d Cong., 2d sess. Mar. 5, 6, and 11, 1974. Washington, 
D.C., U.S. Govt. Print. Off., 1974, Part II, pp. 769-1355. 
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(4) Elimination of the concept of reciprocating States which 
were defined as States having similar legislation or with which the 
United States establishes a comparable interim policy. 

(5) Elimination of the escrow fund which was derived from 
part of the license fees and tax revenues from deep seabed mining 
operations to provide financial assistance to developing recip- 
rocating States. 

(6) Elimination of the concept of an international registry 
clearinghouse to record licenses and keep records and place this 
function with the Secretary of the Interior. 
(7) Raising of the license fee from $5,000 to $50,000 


L 


The new legislation appeared to be much more independent in its 
nature in that it tended to eliminate many of the provisions that related 
to foreign countries. It was also a tighter bill in that it incorporated 
a number of additional restrictions, reduced the scope of the licenses, 
and allowed a time period for international agreement to be reached 
before permitting commercial recovery. 

Tn registering impatience over the lack of progress by the Adminis- 
tration in international negotiations and pointing out the increasing 
need to support American interests in deep seabed minerals, Senator 
Metcalf commented: 


That’s the last we’ve heard from President Nixon on this subject, which he 
said—or was quoted as saying—on May 23, 1970 was ’urgent.” I’m paraphrasing 
the quotation. He was quoted as saying thait “the issue arises now—and with 
urgency.” I suggest there may be something less than urgent about that 4-year- 
old urgency in the mind of the President. His inability or unwillingness to act are 
in sharp contrast to the Government of at least one other major developed power— 
the United Kingdom. 

In the opinion of some Members of Congress, and I am among them, we should 
support the efforts of American industry to go after these minerals vital to our 
economy. On the basis of information available to us now, our support certainly 
need not go so far as that of the United Kingdom—but American industry may 
be able to make such a case. In any event, they should have something more to 
go on than a hollow statement from the President that he, almost 4 years ago, 
did not believe it either necessary or desirable to try to halt exploration and ex- 
ploitation of the seabeds beyond the depth of 200 meters while we seek inter- 
national agreement on who shall develop seabed resources. 

Of course, it would be preferable to carry forward such exploration and de- 
velopment under an international agreement. But I am realistically pessimistic 
about our ability to achieve such an agreement in an assembly dominated by the 
world have-nots, whose primary interest in the seabed demonstrated to date is the 
intent to rip off what they can from the handful of developed nations with the 
wherewithal to develop these seabed minerals. 

Time is running out for our economy unless we find new sources of the min- 
erals we must have—and soon. I feel this Congress would make a horrible 
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mistake if we were not to do what we can to help our nationals develop the min- 
erals we need—at least to exert some measure of control over them, pending 
international agreement.” 

Although Administration spokesmen still could not support enact- 
ment of the bill for diplomatic reasons, they did find many of the new 
provisions acceptable. Accordingly, Mr. John Norton Moore, Chair- 
an, National Security Council’s Interagency Task Force on Law of 
th 1, and Deputy Special Representative of the President to the 
Law of the Sea Conference, testified : 

We agree with the underlying premise of the bill that by January 1, 1976, there 
must be an adequate legal regime for deep seabed mining under an internationally 
agreed regime in force on a provisional basis or, if this is not possible, then under 
appropriate legislation. In either event, we will support appropriate legislation 
regarding the conduct of U.S. nationals and the role of Federal agencies. We are 
mindful in this regard that U.S. firms are making substantial investments in 


- deep seabed mining and are rapidly approaching the point where they must make 
even greater investment decisions.” 


In addition to adversely affecting the progress of the Law of the 
Sea negotiations, Mr. Moore enumerated four other points of disagree- 
ment dealing with the substance of the bill. First, he objected to the 
provision of licensing before 1976. He suggested that some nations 
might regard exclusive exploration rights as an attempt to preempt 
international negotiations rather than the intended objective of estab- 
lishing some domestic priority among U.S, nationals. 

The second point Mr. Moore raised dealt with the lack of flexibility 
in the bill to deal with the U.S. proposal for provisional application 
of an internationally agreed regime. He said that domestic legislation 
should be prepared to implement a provisional regime “very soon in 
ToGo 

Third, the guarantee and insurance provisions of the bill would re- 
quire the U.S. Government to assume liability to private investors for 
the Government’s exercise of normal treaty-making powers. This 
would also place the Government in the role of a direct insurance 
underwriter when this function should belong to the private sector. 


Finally, Mi ' 


: . 
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sions of the bill. Specifically, there are no provisions for royalties, or 
other revenues, flags of convenience, safety of life at sea, and marking 
and lighting of offshore mining facilities. He also suggested that there 
are problems with the environmental aspects of the bill that would 
need further study. 

Representatives of industry took issue with the points raised by the 
executive branch. In a letter to Senator Metcalf, John E. Flipse, 
President of Deepsea Ventures, listed 32 examples of programs where- 
by the Federal Government provided relief insurance or guaranty 
pools for private investment. Furthermore, the industry viewpoint 
of the insurance provisions of the bill was that they only applied 
to loss through political interference, but did not provide complete 
coverage against loss of profit or against a wide range of damages. 

In commenting on the new bill, Marne A. Dubs, speaking in behalf 
of the American Mining Congress and Kennecott Copper Corpora- 
tion, did not object to elimination of the subsurface block concept 
and the escrow fund. He stated that industry looked with mixed views 
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on the moratorium on commercial recovery before January 1, 1976. 
With regard to elimination of the reciprocating state concept, Mr. 
Dubs stated: 

The elimination of the reciprocating state concept is a more Serious matter, 
and we strongly urge the retention of this principle. It is this principle more 
than any other which operates “to promote the conservation and orderly develop- 
ment of hard mineral resources of the deep seabed.” This principle tells all 
nations that the United States intends to cooperate with and take into account 
the operations of other nations. It states that the Congress of the United States, 
while passing what may appear to some to be narrowly nationalistic legislation, 
has in fact mandated a method of easily adjusting to the needs of other nations 
also anxious to utilize the resources of the deep seabed.” 


Mr. Dubs praised the redrafted bill for eliminating many of the 
generalities and nonspecificity of the regulatory provisions of the 
original bill. However, he suggested spelling out further the items 
for which the Secretary should promulgate rules and regulations. 
These would include: 


1. Eligibility of applicants for license ; 

2. Licensing procedures (mechanics) ; 

3. Procedures relating to work requirements ; 

4. Environmental procedures ; 

5. Multiple use questions; and 

6. Definition and handling of and reporting of data. 


He also suggested requiring the Secretary to issue regulations within 
90 days and eliminating the time consuming requirement for public 
hearings on each license application. Mr. Dubs strongly recommended 
restrictions on the public disclosure of exploration data and mineral 
technology. 

Spokesmen for environmental groups maintained their opposition 
to enacting any deepsea mining legislation at this time. Mr. Richard A. 
Frank speaking for the Environmental Defense Fund, the Sierra Club 
and other groups, repeated his basic position of the previous session. He 
maintained that the marine environment could be effectively protected 
only through international agreement. He did note that the new bill 
provided for more consideration of environmental questions. Mr. 
Samuel R. Levering of the U.S. Committee for the Oceans restated 
most of his previous objections and concluded that the bill was entirely 
unnecessary and would not accomplish its purpose of security of 
Investment. 

Again the record contained ample documentation of the U.S. depend- 
ence on foreign mineral supplies. Two U.S. Bureau of Mines charts 
inserted into the hearings of the Subcommittee on Minerals, Materials 
and Fuels pointed out that 1973 imports of raw and processed minerals 
exceeded exports by $8 billion. Articles describing the Intergovern- 
mental Council of Copper Exporting Countries (CIPEC) and draw- 
ing attention to the potential for controlling mineral markets by 
exporting countries were also inserted. 

A study presented in a Department of State memorandum dated 
January 22, 1974, concluded that over the next 3 to 5 years the likeli- 
hood of a group of raw materials producers (other than oil) joining 
forces against the major consumers to influence their behavior for 
political purposes is negligible. The memorandum states that the pro- 
ducer countries could drive up prices but probably will not manage to 
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seriously restrict supplies other than copper and bauxite. The final 
conclusion presented in the memorandum states 

Although the risks that we shall have to deal with serious restrictions of 
supply in the next two or three years are small, they are not negligible and in the 
longer run U.S. dependence on foreign sources of raw materials is likely to 
increase. We should consider appropriate steps to reduce the possibility and 
effectiveness of aggresive action by producers to deprive us of adequate supplies.” 

Sensing that the Administration may be regarding the Deep Seabed 
Hard Minerals Act less than seriously, on Tanexs 3s “1974 Senator Lee 
Metcalf and Representative Thomas N. Downing sent a letter to the 
Secretary of Commerce, Frederick B. Dent (Appendix D) inquiring 
about the Administration’s legislative approach on nodule mining an- 
nounced 15 months earlier and what progress has been aad on pre- 
paring an ocean mining environmental impact statement before the 
end of 1975 to serve as part of the governmental decision making 
process. 

Two months later, on August 21, as the first substantive session of 
the Law of the Sea Conference was sputtering to a close without pro- 
ducing anything of much substance, the Senate Interior Committee 
reported S. 1134, the Deep Seabed Hard Minerals Act, with Amend- 
ment No. 946 in the nature of a substitute as amended, Senate Report 
93-1116 (reintroduced into the 94th Congress as S. 713, Appendix re 
The sucndients to ee enemcns Mle. 946 are interesting in thé 


(1) Restores the eet State concept but does not revive 
the escrow fund. _ 


the provision oor pubs hearings, and speeds up the decision 
a period for granting licenses. 


( 8) F ther enaine the Mate of fi raintntedtGh for loss related 
to differing requirements of a future international regime. 
(9) Provides for the formation of consortia by limiting United 
States guarantee insurance and compensation to the portion of 
the interest owned by U.S. interests. 

These amendments to the bill, as reported out of committee, reflect 
many of the findings and substantive suggestions for improvement 
brought out in the ‘preceding hearings. In general, the amendments 
make the conditions for deep seabed dev elopment more favorable 
for U.S. developers. 

By unanimous consent, on September 4, 1974, the Senate took S. 1134 
from the calendar and referred it to the Committee on Foreign Rela- 
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tions from which it did not reappear during the 93d Congress. This 
course was taken by the Committee on Foreign Relations in support of 
the Administration position that no action should take place that might 
jeopardize the continuing Law of the Sea negotiations. The bills died 
with the close of the 93d Congress. 

As time passed, U.S. seabed m 


W1t JIT OC LU) \ C 

bega eek security for future investments in 

international consortia for seabed mining. The first consortium in- 
volved Kennecott Copper Corporation, followed shortly by the CLB 
Group and Deepsea Ventures. Att action on S red 


Ne s and Requests for 
Diplomatic F m of Invest Appendix F). This notice 
was filed with the relevant Federal agencies, foreign embassies, and 
private corporations. The notice was accompanied by a legal brief 
documenting the justification for such action based on international 
precedent. While the Department of State did not officially recognize 
or grant exclusive mining rights to Deepsea Ventures, it did reply 
that mining of the seabed beyond the limits of national jurisdiction 
may proceed as a freedom of the high seas under existing international 


law (Appendix G). ~ 
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LEGISLATIVE CONCERN IN THE 94TH CONGRESS 


Deep seabed mining legislation was again introduced into the 94th 
Congress by Representative Thomas N. Downing (H.R. 1270) on 
January 14, 1975. The bill, which is essentially the same as the version 
reported out of the Senate Interior Committee in the 98d Congress, was 
referred to the House Committees on Merchant Marine and Fisheries 
and Interior and Insular Affairs. The identical bill, S. 713, was intro- 
duced into the Senate on February 18, 1975, by Senators Metcalf, Bart- 
lett, Fannin, Hansen, Jackson, Johnston, and Moss. The bill was 
referred to the Committee on Interior and Insular Affairs with the 
stipulation that if and when reported the bill would be referred to the 
Committees on Armed Services, Commerce, and Foreign Relations for 
thirty days. The provision of a time limit of thirty days was intended 
to avoid the problem in the 93d Congress of the bill’s becoming indefi- 
nitely tied up in another committee. 

An indication that the Administration may also be starting to be- 
come somewhat less optimistic about the prospects for a successful 
outcome of the Law of the Sea Conference is evidenced by recent 
actions by the Department of Interior. Febru 25, 1975 the 
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able 21). While officially stating that he has every hope that the 
Third United Nations Conference on the Law of the Sea will be con- 


aes successfully, Secretary of the Interior Rogers C. B. Morton 
stated : 


The Administration, however, mindful of its responsibilities to reduce where- 
ever possible our nation’s vulnerability to interruptible or high cost sources of 
raw materials, will have to be prepared to act through a domestic program to 
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secure our access to ocean minerals. We must create an investment climate which 
will promote the development of this new minerals frontier while at the same 
time protecting the ocean environment.” 


In a letter to Senator Metcalf dated February 24, 1975, Jack W. 
Carlson, Assistant Secretary of the Interior, further explained: 

We continue to be hopeful that the Third UN Law of the Sea Conference will 
soon reach agreement on a satisfactory international system for managing min- 
erals recovery from the seabed beyond national jurisdiction. In that event, the 
new Ocean Mining Administration will be in place to begin immediately the com- 
prehensive task of harmonizing our programs with those established through the 
treaty. However, I believe that we must also be prepared if the Law of the Sea 
Conference does not reach a timely and successful conclusion, given our responsi- 


bilities to reduce wherever possible the Nation’s dependence on foreign sources of 
raw materials.” 


Leigh 8. Ratiner, who has been Director of the Ocean Mining Devel- 
opment Office on the staff of the Assistant Secretary—Knergy and 
Minerals, was appointed Administrator of the Ocean Mining Admninis- 
tration. The Department of Interior is also reported to be preparing 
deep ocean mining legislation to be introduced into the Congress this 
summer.*” In effect, the draft legislation would give the United Na- 
tions until the end of July 1976 to produce an acceptable seabed re- 


sources treaty. 


TABLE 21.—FUNCTIONS OF THE OCEAN MINING ADMINISTRATION 


Before 1976 


Functions 


Under a law of the sea treaty 


Prepare and finalize environmental 
impact statement in close coordi- 
nation with NOAA. 

Supervise technology and resource 
assessment programs. 

Draft ocean mining regulations for 
both domestic and international 
approach. 

Continue active role in international 
negotiations on the law of the sea. 


Insure compliance by ocean miners with 
treaty. 

Process mining applications by U.S. na- 
tionals and coordinate with international 
authority. 

Promulgate regulations complimentary to 
those of authority. 

Promulgate regulations for submission of 

ata. 

Promote development of knowledge about 
seabed. 

Insure U.S. participation in international 
programs for technical assistance in 
ocean mining. : 

Assist international authority in environ- 
mental studies. 

Nominate and supply U.S. experts to serve 
on international authority ’s commissions. 

Review international authority's regulations. 

Implement investment risk insurance pro- 
gram. 


Under a domestic program 


Comply with national environmental 
Policy Act: Review need for addi- 
tional study before issuing mining 
authorization. 

Promulgate ocean mining regulations. 
Issue mining authorizations and 
insure compliance. 

Coordinate U.S. ocean mining regula- 
tions with those of other nations 
engaging in ocean mining. 

Establish investment risk insurance 
program. 

Continue environmental studies and 
technology and resource assess- 
ments. 


55 Metcalf, Lee. Ocean Floor Mining. Congressional Record, Feb. 26, 1975, p. S 2711. 


56 Tbid., p. S2711. 


57 Ocean Science News, Feb. 14, 1975, p. 4. 
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VII. INTERNATIONAL CONSIDERATIONS 


PossistE Carret, ACTION 


The contribution to the U.S. trade deficit from imports of cobalt, 
copper, manganese and nickel raw materials totaled over $1.1 billion 
in 1972 and is steadily increasing.t Faced with America’s growing 
dependence on imports for most of the key raw materials consumed, 
the reliability of supplies from mineral exporting countries is being 
closely scrutinized. A number of recent articles have pointed out that 
several “third world” or developing countries have a sizable potential 
for exercising controlled market power.”* For example, four coun- 
tries (Chile, Peru, Zambia and Zaire) control more than 80 percent 
of the copper exports on the world warket, and have already organized 
the Inter-governmental Council of Copper Exporting Countries 
(CIPEC) to coordinate their oligopoly power. C. Fred Bergsten, 
senior fellow at the Brookings Institution, suggests that the cartel 
formed by the oil exporting countries is the prototype that will lead 
to the formation of other commodity cartels. He speculates further 
that unified action by exporters of different commodities, such as 
bauxite and copper, would reduce the threat of substitution. 

However, a number of obstacles arise to the formation of commodity 
cartels. One obstacle is the economic option of using substitutes for 
some commodities as mentioned above. The solution of coordinating 
exports of several commodities, as Bergsten poses, only compounds a 
second and more difficult problem of achieving adequate cooperation 
among suppliers. Unlike the OPEC countries, the metal-exporting, 
non-industrialized countries do not have a surfeit of funds which can 
permit them to withhold or reduce supply for an indefinite period of 
time. In addition, the mineral exporting nations are of much more 
divergent economic, political, historical, and cultural backgrounds 
such that their chances of reaching a common agreement to withhold 
supply or produce an effective cartel are seriously limited. Another 
deterrent to establishing a producer cartel is the ability of consumer 
nations to stockpile some materials. han 

Some observers maintain that commonly shared social or political 
values are not essential to the formation of a cartel. Instead, mutual 
economic incentives are considered the primary motivation. It is also 
suggested that producer nations, frustrated in attempting to achieve 
other goals, may resort to extreme or even irrational policies in the 
management of their mineral resources. Should this happen, during 
a period of growing demand and overall scarcities, major consumer 


1U.S. Bureau of Mines. Data in: Bullis, L. H. Domestic Raw Materials Resources, Pro- 
duction, and Demand vis-a-vis Imports From Abroad. Cong. Research Service Multilith, 
HF 1045, May 3, 1974, p. 28-31. ) i . ) + 

2Bergsten, C. F. The Threat From the Third World. Foreign Policy, No. 11, summer 
1973. Reprinted in Mineral Resources of the Deep Seabed Part II, op. cit., p. 815-818. 

3 Wish, Sidney. Third World Goods Price Rise Feared. (New York) Journal of Commerce 
and Commercial, Dec. 27, 1973. Reprinted in Mineral Resources of the Deep Seabed Part 
II, op. cit., p. 803-805. 
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nations could be faced with reduced materials imports and higher 
rices. 

Others maintain that the OPEC example represents a unique case 
and cannot be duplicated by other industrial raw materials.* The 
demand for petroleum is, at least in the short term, much less respon- 
sive to price increases because the industrialized world is heavily de- 
pendent on petroleum and alternative energy sources are not readily 
available. Also, it is claimed, the OPEC success was facilitated by the 
corporate behavior of the major oil companies, a situation not dupli- 
cated by other commodities.® 

A State Department study titled Raw Materials Other Than Oil as 
Economic Weapons Against the United States and Other Major Con- 
sumers concluded that countries exporting critical raw materials such 
as copper and bauxite may be tempted to follow the example of the 
cartel of the oil producing countries by restricting production and 
raising prices, but they will probably be unsuccessful for lack of com- 
mon economic and political objectives. For example, through lack of 
cooperation from Chile,.the largest copper producer in CIPEKC, the 
organization has not been effective. Chilean officials fear that the world 
economic situation would be further stressed by increased copper 
prices and limited output, which would damage Chile’s economic in- 
terests in the long run. The State Department study pointed out: 

The long-run interests of producers of all raw materials lie in not doing per- 
manent harm to the economic well-being of the industrial countries. They threat- 
en these interests only in extremis as perceived in terms of their own national 
interest. Only extreme and exceptional circumstances have enabled the Arab 
producing countries to stand more or less united on prices. On other issues they 
are still often at odds. 

_ Furthermore, the study suggests that even quite substantial price 
Increases will result in relative small increases in prices of most fin- 
ished product. In the long-run, with the single exception of diamonds, 
the few cartels which have held together were rarely able to garner 
significant windfalls for themselves. The avoidance of cutthroat com- 
petition among the members has been the major accomplishment of 
cartels in the past. However, others maintain that past failures took 
place largely during periods when buyers’ markets existed for most 
commodities, whereas at present, sellers’ markets appear to be the rule.” 
_ Among the conditions listed in the State Department study for effec- 
tive producer power were: 
1. Producer control over a substantial share of world produc- 
tion entering into international trade; 
2. Financial resources adequate to cover the loss of export earn- 
ings involved in restricting exports; 
3. Inability of consumers to develop alternative sources of sup- 
ply in short and medium-term ; 
4. Absence of consumer stockpiles; 
5. Limited possibilities for substitution by synthetic or other 
natural materials; and 


4 Krasner, S. D. One, Two, Many OPHC’s . . .? Oil is the Exception. Foreign Policy, 
No. 14, Spring 1974, p. 79. E q 
pie, p. 77-78. K 
epartment of State Memorandum, Jan. 22, 1974. In Mi 1R the Deep. 
Seabed Part it op, cit ae n Mineral Resources of the Deep. 
ergsten, C. F. One, Two, Many OPEHC’s * * * ? (3) The Th is Real. Foret 
Policy, No. 14. Spring 1974, p. 85. a i . iecamsett i ice 
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6. Political objectives and economic situations that are similar 
among producers, a condition which implies a relatively small 
number of producers. 

Using these criteria the State Department analyzed the market sit- 
uation for several industrial raw materials and found little likelihood 
of a serious threat to the United States. With regard to manganese ore, 
the principal sources for the United States are South Africa, Gabon, 
Brazil, and Zaire. India is another major producer. The likelihood of 
this group forming an effective cartel was considered small, but sup- 
pliers to the U.S. market were individually able to obtain substantially 
higher prices in recent negotiations despite releases from the GSA 
stockpile as a bargaining measure. 

A copper cartel, CIPEC, has existed since 1967, but thus far has 
failed to function effectively as a bargaining group. Copper prices 
reached a record high in the second quarter of 1974 due to factors 
unrelated to cartel action, and prices have been declining since. The 
United States is a major copper producer and would be less affected by 
a successful copper cartel than other industrialized countries. 

Cobalt is produced as a byproduct and cartel of cobalt exporting 
countries would have to depend to some extent on the mining and 
processing of iron, copper, and nickel. Among the developing coun- 
tries producing cobalt, that could possibly form a cartel, are Zambia, 
Zaire, Morocco, and Cuba. It is not considered likely that the United 
States would be significantly affected by a cobalt cartel of these coun- 
tries. Although we import essentially all the cobalt we consume, the 
total requirement is relatively small, and other producers are available. 

Exports from Canada account for most of the nickel consumed in 
the United States. Developing countries, primarily Cuba and Indo- 
nesia, produce only 13 percent of the world mine production of nickel. 
A nickel cartel that did not include Canada would hardly be con- 
sidered effective, especially against the United States. However, al- 
though Canadian and U.S. friendship has strong diplomatic, cultural, 
and strategic ties, Canada is becoming increasingly independent in 
foreign policy and economic diplomacy. Canada is reassessing its role 
as a raw mineral exporter and attempting to increase Canadian owner- 
ship of foreign investments. 

A report prepared by the Congressional Research Service titled, 
Domestic Raw Materials Resources, Production, and Demand vis-a-vis 
Imports From Abroad, concluded : 

In general, the situation regarding potential formation of materials cartels by 
Third World nations is unclear. Powerful arguments can be raised on both sides 
of the question * * * However, in view of the increasing dependence of the 
United States upon many of these cartel-candidate materials, it is clear that the 
possibility of cartels cannot be dismissed out of hand. ° 

Thus far, the discussion of cartels has concerned only present land- 
based mineral exporting countries. The position taken by the Group 
of 77, representing about 100 developing countries, in the Third U.N. 
Law of the Sea Conference, would establish a regime that would give 
the United Nations a “cartel” with essentially arbitrary powers in deep 
seabed mining and metal production. The United States and delegates 
of other industrialized countries are generally opposed to vesting this 


8 Bullis, op. cit., pp. 19-20. 
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degree of authority in a United Nations body controlled by nations 
whose interests are frequently opposed to our own. 


Unitrep Nations ACTIVITIES AND RELATIONS 


United Nations involvement in the deep seabed has included direct 
funding for nodule surveys and sponsoring conferences on the Law of 
the Sea to establish an international legal framework for deep ocean 
exploitation. 

NODULE SURVEYS 


The United Nations Economic Commission for Asia and the Far 
Kast (ECAFE), through its Committee for Coordination of Joint 
Prospecting for Mineral Resources in South Pacific Offshore Areas, 
is funding two nodule survey projects. These are in the vicinity of 
Tonga, Western Samoa, and Fiji who are interested in locating com- 
mercial nodule deposits near their shores.® 


FIRST AND SECOND LAW OF THE SEA CONFERENCES 


Four Conventions on the Law of the Sea were signed in Geneva in 
1958 to codify international agreements regarding ocean space and 
national rights. A second conference was convened in 1960, but no 
additional agreements were reached. Consequently, these conferences 
and the resulting conventions left unresolved a number of questions 
and issues. One issue that was not resolved was the breadth of the 
territorial sea. Another related issue concerned the preferential rights 
of coastal states to the resources of the sea and deep seabed immediately 
beyond their territorial limit. The Convention on the Continental 
Shelf left open the area subject to a future international regime by 
incorporating an ambiguous definition of the continental shelf. The 
continental shelf was defined as “the seabed and subsoil of the sub- 
marine areas adjacent to the coast but outside the area of the territorial 
sea, to a depth of 200 meters or, beyond that limit, to where the depth 
of the superjacent waters admits of the exploitation of the natural 
resources of the said areas.” 1° As technology pushed exploitability 
to greater and greater depths, the elasticity clause become more signifi- 
cant. However most authorities agree there is some point at which the 
seabed is beyond national jurisdiction. Debate mainly revolves around 
the concepts of whether the deep sea resources are nobody’s property 
(res nullius), and therefore in principle subject to national appropria- 
tion, or everybody’s property (7es communis) and therefore not sub- 
ject to any individual nation’s appropriation or sovereignty. 

On August 17, 1967, the Permanent Mission of Malta to the United 
Nations submitted a proposal urging that the resource wealth of the 
oceans be regarded as the “common heritage of mankind” to be used 
for the benefit, and in the interest, of mankind particularly developing 
nations. While the United States supported the U.N. resolution to 
this effect, statements by the U.S. State Department representatives 
have cautioned that “common heritage” does not mean “common 
property.” 1 


2 ECAFE, op. cit., pp. 33-38. 
1015 U.S.T. at 473, T.T.A.S. No. 5578, 499 U.N.T.S. at 312. 
11 U.S. Congress. Senate. Committee on Commerce, “Law of the Sea.”’ Hearing before the 


Subcommittee on Oceans and Atmosnvhere. 992d Cong., 2d sess. Oct. 3, 1972. Washington, 
D.C. : U.S. Govt. Print. Off., 1972, p. 8. 
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An immediate outcome of the Malta proposal was a resolution, dated 
December 18, 1967, by which the U.N. General Assembly created an 
Ad Hoc Committee to Study the Peaceful Uses of the Seabed and the 
Ocean Floor Beyond the Limits of National Jurisdiction (the Seabed 
Committee). On December 21, 1968, one year and many background 
reports later, the General Assembly granted the Ad Hoe Committee 
permanent standing committee status. During its 1969 sessions the 
Seabed Committee determined to learn more about the content and 
location of the mineral wealth beneath the sea. Studies indicated that 
the major-deep seabed resource beyond the continental shelves was 
ferromanganese nodules of which little was known of the costs of 
recovery and benefaction. Indications were that the nodule deposits 
could represent a vast untapped mineral wealth. 

Many developing countries believed that the only effective way to 
share in this wealth would be to prevent the industrialized countries 
from proceding to exploit the deep seabed. This strategy involved 
securing the adoption of four resolutions in the 1969 session of the 
U.N. General Assembly. The first of these resolutions, 2574 A 
(XXTV), requested the Secretary General to poll the member coun- 
tries on the desirability of convening a Law of the Sea Conference in 
which the area of the seabed beyond national jurisdiction would be 
defined and a regime established to administer the development of 
this area. Resolution 2574 B (XXIV) requested the U.N. Seabed 
Committee to prepare a set of legal principles governing the seabed 
beyond national jurisdiction to be presented at the next session of the 
General Assembly. The Secretary General was also requested, Resolu- 
tion 2574 C (XXIV), to review the various types of international 
machinery for a seabed regime. Passage of this resolution demon- 
strated that the developing countries were not interested in the pre- 
vious report of the Secretary General that suggested a licensing or 
registration system rather than an operating agency. The final and 
most controversial resolution, 2574 D (XXIV), declared a moratorium 
on all exploitation of the seabed resources pending the establishment 
of an international deep seabed regime. Debate on this resolution high- 
lighted the frustration of the developed nations in dealing with the 
erowing majority of increasingly outspoken underdeveloped coun- 
tries. The 1969 Moratorium Resolution was passed by a vote of 62 to 
28 with 28 abstentions. The United States and other industrialized 
countries voted against the resolution. With passage of the Morato- 
rium Resolution, the record was made clear that U.N. resolutions are 
only recommendations to governments and are not Jegally binding. 

On December 17, 1970 the U.N. General Assembly adopted by a vote 
of 108 to 0 with 14 abstentions, the “Declaration of Legal Principles”, 
Resolution 2749 (X-XV), which stated: 

The seabed and ocean floor, and the subsoil thereof, beyond the limits of na- 
tional jurisdiction (hereinafter referred to as the area), as well as the resources 
of the area, are the common heritage of mankind.” 

The United States voted for this resolution. Another principle in the 
Declaration restated the concept of an international regime for de- 
veloping the seabed but did not attempt to define the type of regime. 


12 United Nations Doc A/6228, 1970. 
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U.N. RELATIONS AND THE THIRD LAW OF THE SEA CONFERENCE 


The decision to convene a Third U.N. Conference on the Law of 
the Sea was formally made by the 25th U.N. General Assembly in 
December 1970 (U.N.G.A. Res. 2750 C (XXV)). A two-week orga- 
nizational meeting of the Conference was subsequently scheduled to 
be held in New York in 1973 followed in 1974 by an eight-week sub- 
stantive session in Santiago, Chile (later rescheduled for Caracas, 
Venezuela). The Seabed Committee was requested to prepare a com- 
prehensive list of subjects and issues relating to the Law of the Sea 
and draft articles on these issues. In deliberations throughout the 
July and August 1971 session of the Seabed Committee, many pro- 
posals were set forth, but there was little agreement as to the form 
of control the international seabed regime should exercise. Debate 
centered on the type of regime, the machinery to regulate it, whether 
it should be independent or under the aegis of the United Nations, 
and the powers of the machinery. Suggestions for the machinery to 
regulate seabed mining include: (1) a registration system; (2) a li- 
censing system; (3) an international monopoly wherein the regime can 
directly exploit resources; (4) a combination of direct operating au- 
thority by the regime, and licensing and/or registration by individual 
states. 

The U.S. working paper detailed the structure for a strong inter- 
national regime with the power to issue licenses on a nondiscriminatory 
basis to states and enterprises sponsored by states and procedures for 
compulsory settlement of disputes. Most of the developed nations 
also favored some form of licensing arrangement. On the other hand, 
the delegate from Trinidad and Tobago in summarizing the Latin 
American working paper stated, “The concept of a licensing or con- 
cession system is in our view inconsistent with the principle of common 
heritage” 2 and advocated the direct exploitation concept to be de- 
veloped initially through joint ventures or profit sharing arrange- 
ments. Spokesmen for the Soviet Bloc proposed a small agency with 
a small professional staff to provide administrative oversight of deep 
seabed mining. 

During the years prior to the convening of the first session of the 
Third U.N. Law of the Sea Conference in 1978, the U.S. negotiating 
position underwent a major change in emphasis. From the time it was 
first formally announced in 1970, the U.S. position on the Law of the 
Sea met with opposition not only internationally but also at home. The 
initial position primarily reflected the strategic interests of the De- 
partment of Defense. This called for a renunciation of national claims 
to seabed resources beyond the depth of 200 meters and the establish- 
ment, beyond this point, of an international regime to govern the ex- 
ploitation of seabed resources. This limit to seaward extension of the 
continental shelf boundary reflected military fears of expansion of 
coastal state sovereignty to ultimately close off U.S. military access to 
coastal areas and straits around the world and limit the placement 
of antisubmarine warfare (ASW) detection devices. The military in- 
fluence even extended to advocating limited preferential rights for 
coastal nations over the fishery resources off their shores. 


18 United Nations. Report of the Committee on the Peaceful Uses of the Seabed and the 
Ocean Floor Beyond the Limits of National Jurisdiction, General Assembly, Official Records, 
26th session, supplement No. 21 A/8421, New York, 1971, p. 21. 
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As domestic industries became more active in the formulation of 
ocean policy, the priority accorded the military interests became more 
restricted. Whereas the military previously intervened in seabed as 
well as fisheries policy, it became largely restricted to policy inputs 
relating directly to military mobility—to straits and territorial sea 
boundaries affecting navigation. In response to strong industry pres- 
sure, an Advisory Committee on the Law of the Sea, consisting of 60 
representatives of the industrial and scientific communities, was formed 
in early 1972. The official purpose of the Advisory Committee was to 
advise the head of the U.S. delegation to the U.N. Seabed Committee 
in the areas of petroleum, hard minerals, marine science, interna- 
tional law and relations, fisheries, international finance and taxation, 
marine environment, and maritime industries. The input from these 
domestic interests coupled with strong international pressures was 
apparent in the statements made by the chairman of the U.S. delega- 
tion to the Seabed Committee, Ambassador John R. Stevenson, on 
August 10, 1972 which placed a new emphasis on the national interest 
in ocean resources. Shifting from an earlier position stressing a species 
approach for international regulation of all fishing, the U.S. delega- 
tion indicated that it would accept coastal state management of coastal 
and anadromous species. Furthermore, the United States abandoned 
its position on a 200 meter isobath limit of national jurisdiction. The 
United States would accept coastal state regulation of mineral re- 
sources to the outer edge of the continental shelf or some specified dis- 
tance from shore with other uses of the area unrestricted and pollution 
controls to be internationally determined. Another factor possibly in- 
fluencing the shift in U.S. naval concerns is the development of new 
Trident submarine missiles with ranges up to 6,000 miles, reducing the 
need for submarines to enter straits-closed seas. : 

The first session of the Third U.N. Law of the Sea Conference con- 
vened in New York in November 1973 with discussion centering on 
procedural matters. Many of these were left unresolved and two addi- 
tional weeks were added to the beginning of the Caracas session 1n 
1974 for discussion of these matters. The initial lack of agreement on 
voting procedures and other preliminary matters marked an inau- 
spicious beginning for the Conference, and to some observers suggested 
great difficulties would arise in reaching future substantive agreements. 

In Caracas, the establishment of an international regime for deep 
seabed mineral exploitation was debated in Committee I. While the 
determination of the limits of national jurisdiction was placed in 
Committee II of the Conference, these limits bear directly on the work 
of Committee I. The major positions on this issue, as reflected in the 
first article of the draft proposals before Committee I, were (1) the 
limits of the Area (subject to international control of seabed resources) 
would be seaward of the limit of national jurisdiction established at 
the 500 meter isobath or 100 nautical miles from the coastal states 
baselines; (2) the limits of the Area would be the seaward limit of 
a Coastal Seabed Area of a breadth to be specified; and (3) the Area 
would commence at the lower edge of the continental margin or, if 
the edge were closer than 200 miles of the coast, then from a distance 
of 200 miles of the coast. In general, developing countries maintained 
claims to sovereignty or sovereign rights in a zone of 200 miles while 
allowing others only freedom of navigation, rights to lay cables and 
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pipelines, and the right to conduct scientific research subject to coastal 
State consent. Most developed countries would prefer a 12 mile terri- 
torial limit with the 200 mile area being an exclusive economic zone 
of the coastal state subject to international high seas freedoms. The 
coastal state would have the exclusive right only to explore for and to 
exploit living and non-living resources on and under the seabed and in 
the water column. A related unresolved issue is the question of the 
extent to which landlocked states and geographically disadvantaged 
states might be permitted to exploit the area within coastal state juris- 
diction, or even traverse that area in order to reach international 
water. 

Another area of disagreement is over the activities to be governed by 
the draft seabed treaty. One view suggests that al/ activities of what- 
ever nature and scope (even, by implication, those unrelated to seabed 
mining) should be regulated. Another proposal is that only explora- 
tion and exploitation of the resources of the Area and other related 
activities should be covered. A third approach limits regulated activ- 
ities to “industrial exploration and exploitation”, thus leaving scientific 
research unconnected with these commercial activities free from regu- 
lation. 

The exploitation system resolved into three maior issues: (1) Who 
may exploit the area, (2) the conditions of exploitation, and (3) the 
economic aspects of exploitation. Several draft proposals were con- 
sidered. Although differing in details, most draft proposals on the 
organizational structure of the international agency suggest: (1) an 
“Assembly” consisting of all parties to the treaty; (2) an executive 
“Council” with restricted membership but nevertheless representative 
of all major interests; (3) a Secretariat; and (4) an operational arm 
variously termed the “Enterprise,” “Operations Commission,” “Ex- 
ploitation Commission,” or “Permanent Board.” The basic difference 
in approach is in the location of the voting power or decisionmaking 
authority within the organizational structure. The developing coun- 
tries, because of their numerical superiority, support the concept of 
“one country one vote” and, thus, would place the decisionmaking 
power in the Assembly. The Council would carry out the day-to-day 
business of the organization within closely drawn policy lines deter- 
mined by the Assembly. 

The other basic position is to place the major executive power in 
the Council with authority for considerable flexibility in conducting 
the business of the organization. Various commissions could be estab- 
lished to advise the Council on technical and scientific matters. In this 
view, the Assembly would be primarily the political body to approve 
very broad policy issues. Most developed countries support this basic 
position. 

Another difference in the draft proposals concerns the composition 
of the Council. The issue revolves around whether the Council should 
reflect accurately the political alignments and strengths of the Assem- 
bly or be weighted in some fashion to consider those intersts who have 
the technology and financial resources required for seabed exploita- 
tion. A third approach, supported by the Soviet bloc, favors voting 
within the Council on the basis of equitable geographic representation 
(giving the developing countries two-thirds of the seats on the Coun- 
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cil) while requiring a unanimous vote or “common agreement” for de- 
cisions on substantive issues. 

Three basic concepts have been suggested for the functions of the 
international agency. One proposal, basically the U.S. position, would 
empower the agency to issue licences directly to the exploiting entity, 
whether state, private, or state-sponsored private. Under this system 
the agency would establish general rules for safe and orderly exploita- 
tion and exercise minimal control over the operations of the licensee. 
The international organization itself would not engage in exploration 
and exploitation. 

Another proposal, representing the position of the Group of 77, 
would establish an Enterprise with a monopoly of seabed exploration 
and exploitation as an arm of the international organization. The 
Enterprise would completely control seabed exploitation, initially, 
through qualified state agencies or other entities and, eventually, en- 
tirely through its own funds, equipment, and personnel. 

The third basic concept, somewhere between the other two, proposes 
an agency with the power not only to issue licenses, but also, at some 
future time, to develop the capability to explore and exploit seabed 
resources on its own in competition with state or private entities. This 
system is reflected in proposals to establish a Management and Devel- 
opment Commission, an International Seabed Operations Organiza- 
tion, and an Exploration and Production Agency of the organization. 

The critical difference in these three concepts is in degree of control 
the international agency will exercise, through an appropriate organ, 
over seabed exploration and exploitation activities, and how much 
control will best obtain the maximum benefit for, and maximum pro- 
tection of, the interests of mankind as a whole. 

The United States took the position that the convention must 
guarantee access on a nondiscriminatory basis to deep seabed re- 
sources. Guaranteed access includes a requirement that mining rights 
be granted automatically to any qualified applicant. Furthermore, the 
United States advocated that the whole system for granting rights 
should be carefully structured in the treaty to insure that the system 
would be economically efficient and that exploitation would occur 
under a set of detailed conditions written into the treaty to guarantee 
the security of exploitation necessary to attract investments. Among 
the conditions stipulated was an application fee not to exceed $50,000 
for which the miner would receive the exclusive right to mine a tract 
not to exceed 30,000 square kilometers per area applied for. Other con- 
ditions required meeting a prescribed minimum time and expenditure 
schedule for progressing through evaluation to development. 

In considering the economic effects of nodule mining on the econ- 
omies of developing country metal producers, the United States op- 
posed price and production controls on seabed operations. Uncertain- 
ties surrounding the estimates of economic damage to developing 
countries producing manganese, copper, nickel, and cobalt add to the 
politics of the issue. Some representatives of developing countries also 
stated that price and production controls which maintain artificially 
higher prices would not be desirable. 

_ The Group of 77 (now 106 developing countries) formed a bargain- 
ing team to support a mutually acceptable draft treaty representing 
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their interests. Initially, their position, although not unanimous, 
would only allow nodule exploitation directly by an international au- 
thority. Early in the session at Caracas, after negotiating among them- 
selves, the Group of 77 introduced a new alternative text allowing the 
Authority to enter into contractual arrangements with private entities. 
Under this proposal the Authority would still retain direct and effec- 
tive control over all activities. While this proposal is still not accept- 
able to the United States, it does represent recognition that at least in 
the early years of its existence the Authority could not develop the 
financial and technical capability to mine the seabeds. 

In regard to the conditions of exploitation, the Group of 77 would 
grant the Authority far greater discretion in managing seabed opera- 
tions than the United States could accept. Their draft would allow the 
Authority to discriminate among various ocean miners and to impose 
arbitrary and unreasonable terms and conditions. Other draft pro- 
posals by Japan and the European Economic Community permit li- 
censing only to states rather than directly to private entities. 

Following his return from Caracas, Ambassador John R. Stevenson 
testified before a joint meeting of the Subcommittee on Minerals, Ma- 
terials and Fuels of the Senate Interior and Insular Affairs Committee 
and the National Ocean Policy Study of the Commerce Committee on 
September 17, 1974, stating: 


As in other areas of the law of the sea, the United States has sought in the 
deep seabed negotiation to protect its principal national interest in access to these 
mineral resources not by sweeping generalities written into treaty articles, but 
rather by setting out detailed provisions that explicitly prescribe how the system 
will work, what will be the rights and obligations of both the international ma- 
chinery established to govern exploitation and the prospective ocean miners who 
will do business under the system and what kinds of safeguards will be provided 
for ensuring that these respective rights and obligations are protected and ful- 
filled. Nevertheless, it is clear that inclusion in the convention of a detailed min- 
ing code alone would not fully protect our interest in guaranteed access, and thus 
the United States position also depends on achieving an appropriate balance in 
decision-making organs that realistically reflect existing interests, as well as pro- 
viding machinery for the compulsory settlement of disputes.* 


In conclusion, Ambassador Stevenson summed up the seabed mining 
deliberations in Caracas by saying, “Committee I is perhaps our most 
difficult negotiation, rooted as it is in widely differing political and 
economic interests.” 1° 

While negotiations at the first substantive session of the Law of the 
Sea Conference in Caracas did not produce a treaty for deep seabed 
exploitation, they did affirm general agreement on broad principles 
and reduce the number of alternatives to choose from. Among the 
major policy objectives expressed were: 

1. Encouraging the development of nodule resources. It was 
generally agreed that development of nodule resources is in the 
interest of mankind as it is questionable whether known land- 
based resources are sufficient to sustain long-term continued 
growth in material consumption. 

2. Minimizing the impact of nodule mining on mineral exports 
of developing countries. Development of seabed resources will 


ae U.S. Congress. Senate. Committee on Interior and Insular Affairs. Subcommittee on 
5 inerals, Materials, and Fuels. Status Report on law of the Sea Conference. Hearings Part 
2, Das Bok U.S. Govt. Print. Off., Washington, 1974, p. 853-854. 


95 


have an impact on the export earnings of a number of developing 
countries. Some forms of compensation, commodity agreements, or 
controlled nodule development were often advocated. 

3. Ensuring the participation of developing countries in the 
nodule industry. The large capital requirements and sophisticated 
technical ability required for nodule mining would limit the in- 
dustry to developed countries. Some form of participation is de- 
sired by developing countries, perhaps secured by restricting 
nodule mining to direct exploitation by an international authority. 
A more direct participation could be attained through joint ven- 
tures if a developing country had some capital to risk. 

4, Securing revenues for the international authority. Since most 
of the benefits from nodule mining would accrue to the industrial 
nations who would mine nodules, revenues for the imternational 
authority well in excess of operating expenses could be extracted 
from nodule miners. On the other hand, the view was expressed 
that high revenues may be used to the benefit of less developed 
countries in the short term but may add to higher prices for manu- 
factured goods, which would be detrimental to developing coun- 
tries in the longer term. 

5. Preservation of the marine environment. Prevention of pollu- 
tion and contamination in the marine environment is a concern 
of most nations. Research, equipment design, and establishing 
proper operating procedures prior to nodule mining activities 
would be expected to minimize pollution potential. This could 
be enforced through an international regime. 

6. Conservation of nodule resources. Although nodule deposits 
are continually forming and the current economically recoverable 
reserves are extensive, care must be taken to protect and conserve 
these resources. 

Many of the above policy objectives are to some extent conflicting. 
It is whether or not agreement can be reached on the delicate balance 
and trade-offs of these objectives in consideration of the widely dif- 
fering economic and political interests of many nations that will 
determine any future seabed treaty. 

The second substantive session of the Third United Nations Law of 
the Sea Conference was held in Geneva from March 17 to May 9, 1975. 
The session concentrated on the translation of general outlines of 
agreement into an informal single negotiating (not negotiated) text 
covering virtually all the issues before the Conference. This text was 
finally prepared by the chairmen of the three main committees as pro- 
posed by the Conference President to “take account of the formal and 
informal discussions held so far.” 

In reporting on the progress in Geneva to the Senate Interior and 
Insular Affairs Committee joint meeting of the Subcommittee on Min- 
erals, Materials and Fuels, on June 4, 1975, Ambassador Emeritus, 
John R. Stevenson again found “it is now clear that the negotiation 
on the nature of the deep seabed regime and authority is the principal 
stumbling block to a comprehensive Law of the Sea Treaty.” He 
explained: 

The United States explored a number of approaches in an effort to be forth- 
coming with respect to developing. country demands for participating in the 


exploitation system. We indicated our willingness to abondon the inclusion of 
detailed regulatory provisions in the treaty and to concentrate on basic conditions 
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of exploitation. We agreed to consider a system of joint ventures and profit 
sharing with the Authority. In addition, we proposed for consideration the reser- 
vation of areas (equal in extent land potential to those in which financial condi- 
tions were subject to the Basic Conditions) in which the Authority could nego- 
tiate for the most favorable financial terms it could obtain. The Soviet Union 
proposed a parallel system through the reservation of areas in which the Author- 
ity could exploit directly, while in other areas states could exploit under a 
separate system of regulation by the Authority. Both approaches were rejected 
by the Group of 77. Some developing country flexibility in the deep seabeds was 
demonstrated by their willingness to submit the entire exploitation system to the 
control of the Seabed Authority Council and to include representatives of desig- 
nated developed and developing country interest groups on that body in addi- 
tion to those selected on the basis of equitable geographic representation.” 


In the same hearings Mr. John Norton Moore, Chairman, National 
Security Council’s Interagency Task Force on the Law of the Sea and 
Deputy Special Representative of the President for the Conference on 
the Law of the Sea, stated that “it is now clear that the negotiations 
cannot be completed before mid 1976 at the earliest and at this time 
it is not clear whether or not a treaty can be completed during 1976.” 
The Conference agreed to schedule the next session in New York for 
elght weeks beginning March 29, 1976. 


POSSIBLE TREATY IMPLICATIONS 


In view of the wide divergence of positions on seabed exploitation 
and heretofore general unwillingness to compromise among the par- 
ticipants in the Third United Nations Law of the Sea Conference 
several possible outcomes are likely, such as: (1) A timely, successful 
(acceptable to the United States), and effective treaty will be con- 
cluded; (2) no treaty will be concluded; (8) an ineffective treaty or 
general statement of principles agreeable to all will be adopted; (4) 
an open-ended conference with a general treaty agreeable to all, or to 
a majority, will be signed with substantive issues to be negotiated 
later; or (5) a treaty unacceptable to the United States will be 
adopted. An outcome along the lines of the first possibility would 
require major shifts in position, primarily by the developing countries. 
Although hope springs eternal, there is little indication to date that 
such a shift might occur. If a successful treaty were signed, it would 
preempt any domestic legislation, if existing, and probably require 
enabling legislation for ratification. 

Since the Third U.N. Law of the Sea Conference was first proposed, 
pessimists have suggested that, in all probability, no treaty will be 
adopted. An ineffective treaty or broad statement with few specifics 
and generally agreeable to all, would be a face-saving conclusion for 
the participants, but would also be an unsuccessful result. Even 
Malta’s ambassador to the United Nations, Dr. Arvid Pardo, the man 
reportedly most responsible for initiating the Law of the Sea Con- 
ference by declaring the sea’s resources beyond the limits of national 
jurisdiction the “common heritage of mankind,” expressed disappoint- 
ment with the way things were turning out. “I suppose it would be 
better if there were no conference and no treaty at all.” 17 

An open-ended conference resulting in only a general treaty, leaving 
substantive issues to be decided later, would indefinitely postpone com- 


16 U.S. Congress. Senate. Committee on Interior and Insular Affairs. Joint Meeting of the 
Subcommittee on Minerals, Materials and Fuels. Hearings. Prepared statement of John R. 
Stevenson, p. 11-12. Hearings. Washington, June 4, 1975, unpublished. 

17 Alexander, op. cit., p. 210. 
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mercial seabed mining and, consequently, not be acceptable to mining 
interests who now have substantial investments in deep seabed mining 
technology. In such a case domestic legislation could provide a frame- 
work for regulating domestic mining interests during the interim 
period until a substantive international agreement can, if possible, be 
concluded. In the absence of domestic legislation, U.S. nationals could 
still proceed to commercial seabed mining at their own risks. 

If a convention on deep seabed exploitation that is unacceptable to 
the United States were adopted, it might not be acceptable also to other 
technologically advanced countries whose corporations or governments 
have already invested large sums in deep seabed mining. Countries 
with such investments include the United States, Japan, Great Britain, 
France, West Germany, Australia, Canada, and the Soviet Union. Con- 
sequently, an international monopoly for seabed mining would have to 
develop or purchase its own expertise and technology for mining (by 
some means of financing at a level equal to approximately half the 
total budget of the United Nations) or else provide an attractive 
investment incentive or contract arrangement with countries or private 
entities that already have this capability. 

Unless it became accepted law, an international convention is not 
binding except on the signatory countries. The strength of the conven- 
tion lies in the extent of its acceptance among the countries most 
affected by it. For example, the 1973 Inter-governmental Maritime 
Consultative Organization (IMCO) Convention on Marine Pollution 
from Ships required ratification by 15 countries whose combined 
merchant fleets constituted not less than 50 percent of the gross tonnage 
of the world’s merchant shipping before it enters into force. A conven- 
tion on seabed mining would not be effective for controlling seabed 
exploitation unless it were ratified by most of the aforementioned coun- 
tries with seabed mining interests. Judging from past experiences, if 
more than one or two of these countries did not sign the convention, it 
would carry less weight than desired despite the total number of signa- 
tories. The countries who do not become party to the convention would 
be free to mine the seabed subject to the public censure of the other 
nations. A case in point is Russia and Japan who did not sign the 
International Whaling Convention and continued to catch whales 
beyond their allotted quotas. 

If the United States were not a signatory to a convention regulating 
the exploitation of the seabed, the only controls on U.S. mining inter- 
ests would come from whatever legislation Congress might choose to 
enact. This legislation would not legally affect the right of U.S. na- 
tionals to mine the seabed but would regulate and control their opera- 
tions. Such legislation has been introduced in the last three Congresses 
by Senator Lee Metcalf and others. These bills were initially supported 
by the mining interests as a means of investment security. While the 
bills would still supply that guarantee, if enacted, the mining interests 
no longer feel the need for them as strongly as before. This change has 
come about largely through the formation of international consortia 
for deep seabed mining. 

U.S. companies are already on record stating they intend to mine 
the seabed despite the outcome of the Law of the Sea Conference. 
John E. Flipse, President of Deepsea Ventures, Inc., speaking at a 
recent National Advisory Committee on Ocean and Atmosphere 
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(NACOA) meeting stated that Law of the Sea Conference results 
would not affect his firm’s plans for reaching full scale production 
between 1978 and 1980.*8 

The Group of 77 has made it clear that it will hold the United States 
responsible for the actions of its nationals. Under present law, the 
United States has no legal means of stopping private corporations 
from seabed mining beyond national jurisdiction. If such legislation 
were enacted, U.S. mining interests could even attempt to register 
their ships in other countries. In addition, the U.S. State Department 
has refused to recognize the mining claim filed by Deepsea Ventures, 
Inc. for an area beyond national jurisdiction in the Pacific Ocean, but 


did support their right to mine (at their own risk) in international 
water. 


18 Washington Report, National Ocean Industries Association, Nov. 29, 1974, p. 4. 
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IN THE HOUSE OF REPRESENTATIVES 


JANUARY 3, 1973 


Mr. Downtne (for himself, Mr. Maiti1arp, Mr. Rupee, Mr. Goopiine, Mr. 


Bray, Mr. Sruss.erie.p, Mr. Jones of North Carolina, and Mr. ANpERsoN 
of California) introduced the following bill; which was referred to the 
Committee on Merchant Marine and Fisheries 


A BILL 


To provide the Secretary of the Interior with authority to pro- 
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mote the conservation and orderly development of the hard 
mineral resources of the deep seabed, pending adoption of 


an international regime therefor. 

Be it enacted by the Senate ad asec of Representa- 
tives of the United States of America in Congress assembled, 
That this Act may be cited as the oy Dime Seabed Hard Min- 
eral Resources Act”. 

DEFINITIONS 

Sec. 2. When used in this Act— 

(a) “Secretary” means the Secriany of the Inte- 
anes 
(b) ‘deep seabed” means the seabed and subsoil 
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2 
vertically below lying seaward and outside the Conti- 
nental Shelf of the United States and the Continental 
Shelves of foreign states, as defined i in 1 the 1958 Conven- 
tion on the Continental Shelf; 
(c) “block”? means an area of the deep seabed havy- 


ing four boundary lines which are lines of longitude and 


latitude, the width of which may not be less than one- 


_sixth the length and shall include either of two types of 


blocks: (i) “surface blocks” comprising not more than 
forty thousand square kilometers and extending down- 
ward from the seabed surface to a depth of ten meters; 
(11) “subsurface blocks” comprising not more than five 


hundred square kilometers and extending from ten — 


“meters below the seabed surface downward without 


limitation; — 


(4) “hard mineral” means any mineral, ‘metallif 


erous mud, or other nonliving substance other than oil, 


gas, hydrocarbons, and any other substance which both 


naturally occurs and is normally recovered in liquid or 
gaseous form; 


(ec) “development” means any operation of ex- 


-ploration and exploitation, other than prospecting, hav- 


ing the purpose of discovery, recovery, or delivery of 
hard minerals from the deep seabed; 


(f) “prospecting” means any operation conducted 
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for the purpose of making geophysical or geochemical 


measurements, bottom sampling, or comparable activi- 


ties so long as such operation is carried on in a manner 
that does not significantly alter the surface or subsurface 
of the deep seabed; 

(zg) ‘commercial recovery” means recovery of 
hard minerals ata substantial rate of production (with- 
out regard to profit or loss) for the primary purpose of 
marketing or commercial use and does not include re- 
covery for any other purpose such as sampling, ex- 
perimenting in recovery methods, or testing equipment | 
or plant for recovery or treatment of hard minerals; 

(h) “person” means any government or unit 
thereof and any juridical or natural person ; 

(i) “reciprocating state” means any foreign state 
designated by the President as a state having legisla- 
tion or state practice or agreements with the United 
States which establish an interim policy and practice 
comparable to that of the United States under this Act; 

(j) “international registry clearinghouse” shall 
mean a recording agency or organization designated ‘by 
the President in cooperation with reciprocating states. 
SECRETARY’S POWERS; REQUIREMENT OF LICENSE | 


Src. 3. The Secretary shall administer the provisions of 


this Act and may prescribe such regulations as are neces- 
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sary to its execution. No person subject to the jurisdiction 
of the United States shall directly or indirectly develop any 
portion of the deep seabed except as authorized by license 
issued pursuant to this Act or by a reciprocating state. 
Nothing in this Act or any regulation prescribed thereunder 
shall preclude, or impose any restriction upon, scientific 
research or prospecting by any person of any portion of the 
deep seabed not subject to an outstanding license issued 
under this Act or by any reciprocating state, or shall re- 
quire any applicant for a license or any licensee to divulge 
any information which could prejudice its commercial 
position. 
EXCLUSIVE LICENSES; LIMITATIONS AND CONDITIONS 

Sec. 4. (a) The Secretary shall issue licenses pursuant 
to section 5, recognizing rights, which shall be exclusive as 
against all persons subject to the jurisdiction of the United 


States or of any reciprocating state, to develop the block 


designated in such license, as follows: (i) as to each surface 


block, the rights shall extend to manganese-oxide nodules 
and all other hard minerals at the surface of the deep seabed 
or iocated vertically below to a depth not exceeding ten 
meters; (ii) as to each subsurface block, the rights shall 
extend to all hard minerals located more than ten meters 


beneath the surface of the deep seabed. 
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(b) Where a subsurface block leased to one person is 
subjacent to a surface block leased to a different person, 
the licensee of the subsurface block shall have the right to 
penetrate the surface block and the Secretary shall prescribe 
regulations to prevent undue interference by one with the 
other, giving reasonable priority to the first licensee. No 
license shall preclude scientific research by any person in 
licensed areas where such activities do not interfere with 
development by the licensees. 

(c) Every license issued under this Act shall remain in 
force for fifteen years and, where commercial recovery of 
hard minerals has been achieved from’a licensed block within 
fifteen years, such license shall remain in force so long as 
commercial recovery from the block continues. The Secre- 
tary shall prescribe, as conditions for every license issued 
pursuant to this Act, minimum annual expenditures as speci- 
fied in section 7, and requirements to protect the environ- 
ment, prevent unreasonable interference with other ocean 
uses, and promote arbitral settlement of disputes. Where 
cintttni anes beyond the. control of a licensee impair its 
ability to develop any portion of the deep seabed held under 
such license, the term of the license and the dates for comply- 
ing with any other license condition shall be extended for an 


equal length of time. 
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LICENSING PROCEDURES; CLEARINGHOUSE 

Sec. 5. (a) A license as specified in seetia 4 shall be 
issued by the Secretary to the first qualified person who 
makes written application and tenders a fee of $5,000 for 
the block specified in the application, except for portions of 
the deep seabed excluded from licensing pursuant to section 
6. A person shall be deemed qualified for a license under 
this Act if and only if that person is a citizen of the United 
States, or a corporation or other juridical entity organized 
under the laws of the United States, its States, territories, 


or possessions, and meets such technical and financial re- 


quirements as the Secretary may prescribe in order to assure 


effective and orderly development of the licensed portion. 


(b) The Secretary shall act upon each license applica- 


tion within sixty days of its filing, and if the license is not 


issued or is issued for less than the entire portion of the deep 
seabed sought in the application, the Secretary shall in an- 
nouncing his action to the applicant state reasons in writing 
for declining to issue the license for the entire portion sought. 


The Secretary shall, and the applicant or licensee may, notify 


‘within fourteen days the international registry clearinghouse 


of the filing or withdrawal of an application for a license 
under this Act, the issuance, denial, expiration, surrender, 
transfer, or revocation of such license, or the relinquishment 


of any licensed portion of the deep seabed. 
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(ce) The function of the international registry clearing- 


- house shall consist solely of keeping records of notices of 


_ applications for licenses, the issuance, denial, transfer, or 


termination of licenses, and the relinquishment of licensed 


portions of the deep seabed. Its records shall be available 


for public inspection during the business hours of every 
working day. Pending designation of such clearinghouse, | 


notice to the Secretary shall constitute notice to the inter- 


national registry clearinghouse within the meaning of this 


Acti 


AREAS WITHDRAWN FROM LICENSING; DENSITY » 
LIMITATIONS 
Src. 6. (2) No license shall be issued under this Act for 
any portion of the deep seabed (i) which has been relin- 
SOG Ue. a 


quished by the applicant under license issued by any State 
within the prior three years; (ii) which is subject either to a 


_ prior application fora license or an outstanding license under 


this Act or from a noe ae State: Provided, That notice 


——__ 
—_—__ 


thereof has heen received by the international registry clear- 


inghouse within fourteen days of such application or license; 


(iii) which if licensed would result in the applicant holding 


under licenses issued by any State or States more than 30 per 


centum of that area of the deep seabed which is within any 


circle with a diameter of one thousand two hundred and fifty 


kilometers where the licensed area consists of surface blocks 
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arid one huidred twenty-five kilometers where the licensed 


-area consists of subsurface blocks; or (iv) which if licensed 


would result in the United States licensing more than 30 per 
centtim of such area. | 

(b) No license shall be issued or transferred under this 
Act, and no person subject to ‘the jurisdiction of the United 
States shall have any substantial mterest in any license issued 
by any State, which would result in any person directly or 
indirectly holding, controlling, or having any substantial 
interest in licenses for any portion of the deep seabed licensed 
by any State which that person could not hold directly under — 
this Act because of the limitations of items (i) and (ili). ’ 

MINIMUM ANNUAL EXPENDITURES - 


Src. 7. It shalli be a condition of each: license issued 


under this Act that the licensee make or cause to be made 


minimum ‘expenditures for development of each licensed 


block. in the followig amounts per block until commercial 
recovery from such block is: first achieved: 

Year - Amount per year 
DRE RE ON ord Se ee $100, 000 
20 Deion a eae Sik ee 200, 000 
has (ne ee ee ORG ce reer - 350, 000 
Lt pe eer oe Seon ae ee tee een ens ee 700, 000 
Expenditures for offsite operations, facilities, or equipment 
shall be thelded | m ‘computing nawnine minimum expendi- 
tures where such offsite expenditures are directly related 


to dev aitpiiout of the LicaTisets block or blocks. Expenditures 
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in any year in excess of the required minimum may be 


-eredited to later years by the licensee. 


RELINQUISHMENT; TRANSFER OR LOSS OF LICENSE 

Sec. 8. (a) Within ten years of the date any block is 
licensed under this Act and not later than the start of com- 
mercial recovery from such block, the licensee shail by 


written notice to the Secretary relinquish 75 per centum 


-of such block measured laterally. The relinquishinent shall 


be such that the unrelinquished area conforms to the shape 
of a block as defined under section 2(c). The licensee shall 
select the area of the block to be relinquished and as many 
as four contiguous blocks of the same type held by the 
licensee may be treated as a single unit for purposes of 
selecting the 75 per centum to be relinquished. 

(b) Any license issued under this Act may be sur- 
rendered at: will and, on written consent of the Secretary, 
transferred to any person whe qualifies under section 5 (a) 
and is not precluded from holding such license by section 


6(b). Such license may be revoked for willful, substantial 


failure to comply with this Act, any regulation prescribed 


thereunder, or any license condition, in a proceeding in an 
appropriate United States district court: Provided, That 
the Secretary has first given the licensee written notice of 
such violation and the licensee has failed to remedy the vio- 


lation within a reasonable period of time. 
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ESCROW FUND 
Src. 9. A fund shall be established for assistance, as 


Congress may hereafter direct, to. developing reciprocating 


. States. .The United States shall deposit in this fund each 


* 


per centum of all license 
fees collected’ during that year by the United States pursuant 
to section 5 (a) and an amount equivalent to —* per centum 
of all.income tax revenues derived by the United States 


which are. directly attributable to recovery of hard minerals 


from the deep seabed pursuant to licenses issued. under this 


Act: Provided, That the amount deposited by the United 


- States per:license issued and per unrelinquished square kilo= 


eter under license shall not exceed the amount contributed 


for assistance to developing reciprocating States by .other 


_leensing reciprocating States (except developing States). 


per license issued by them and per unrelinquished square 
kilometer licensed: by them. For the purposes of this section, 


“developing.reciprocating State’ means a reciprocating State 
ping recip g cip ig 


designated by the President, taking into consideration per 


capita gross national product and other appropriate criteria. 


; ., “Anappropriate amount to be determined by the Congress. 

_.. INVESTMENT PROTECTION ' 
SEC. 10. (a) Licenses issued under this Act may be 
made subject to any international regime for development 


of the deep seabed, hereafter agreed to by the United States: 
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11 
Provided, That such regime fully recognizes and protects the 


exclusive rights of each licensee to develop the licensed block 


‘for the ‘term of the license: And provided further, That the 


United States fully reimburses. the licensee for any loss of 
investment or increased costs of the licensee incurred within . 
forty years after issuance of the license due to requirements 
or limitations imposed by the regime more burdensome than 
those of this Act. The United States shall bear any payment 
of whatever kind required of the licensee under the interna- 
tional regime. The Secretary shall determine in the first in- 
stance the amount owing on all claims for reimbursement 
under this. subsection... | a 
(b) On annual payment by any licensee of a premium 


of $—————* per $1,000 of insured risk of loss, the United 


*A suitable premium to be determined by the Congress. ‘a 


States shall guarantee to reimburse the licensee for any loss 
caused through any interference by any other person 
(whether or not violative of international law) with devel+ 
epuncat by the licensee pursuant to the license and from any 
loss caused hy recovery by any person not authorized by the 
licensee of hard minerals from any block subject to such ‘a 
license. The Secretary shall determine in the first instance 
the amount owing on all claims for reimbursement under 


this subsection. ated es 
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NONDISCRIMINATORY TREATMENT 
Suc. 11. All hard minerals recovered from the deep 
seabed under a license issued pursuant to this Act shall be 


deemed to have been recovered within the United States 


for purposes of the import and tax laws and regulations of 


the United States and such laws and regulations shall be 


administered so that there shall be no discrimination be- 


tween hard minerals recovered from the deep seabed and 
comparable hard minerals recovered within the United States. 
PENALTIES; RIGHTS OF ACTION 

Sec. 12. (a) Any person subject to the jurisdiction of 
the United States may be enjoined from directly or in- 
eagle violating this Act or any regulations prescribed 
thereunder, interfering with development pursuant to any_ 
license issued under this Act or by any reciprocating state, 
or removing without authority of the licensee any hard min- 
erals from any block subject to such a license. Any such 
person who directly or indirectly commits such violation, 


interference, or removal, shall be liable to any person in- 


jured thereby for actual damages. Any such willful viola- 


tion, interference, or removal by such person shall ie a mis- 
demeanor punishable by up to six months’ nnprisonment, 
a fine of $2,000, or both. 

(b) The United States district courts shall have original 


jurisdiction to enforce subsection. (a) and to revoke licenses 


14 
15 


113 


13 

under section 8(b), and such actions may be initiated in 
any Judicial district where the defendant resides or may be 
found. Any regulation prescribed by the Secretary under 
this Act, any issuance, denial, or condition of a license under 
this Act by the Secretary, any consent or refusal of consent 
hy the Secretary to the transfer of such license, and any 
determination of the Secretary allowing or disallowing reim- 
bursement under section 10, shall be subject to judicial re- 
view on petition of any interested person in accordance with 

chapter 158 of title 28 of the United States Code. 

ENACTMENT DATE; SEPARABILITY : 
Sec. 13. This Act shall take effect on the date of its 
enactment. If any provision of this Act or any application 
thereof is held invalid, the validity of the remainder of the 


Act or of any other application shall not be affected thereby. 
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APPENDIX B 


Letter from Charles N. Brower of the State Department to 
Senator Henry M. Jackson 
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DEPARTMENT OF STATE 


Washington, O0.C. 20520 


March 1, 1973 


Honorable Henry M. Jackson 

Chairman, Committee on Interior and 
Insular Affairs 

United States Senate 

Washington, D.C. 20510 


Dear Mr. Chairman: 


In a letter to you on May 19, 1972, the Chairman of 
the Inter-Agency Law of the Sea Task Force indicated that 
the Executive Branch was not prepared at that time to 
state a position on S.2801, the "Deep Seabed Hard Mineral 
Resources Act". A bill identical to S.2801 has been re- 
introduced in this session of the Congress as H.R. 9. 

In his May 19th letter, the Chairman of the Task Force 
noted the connection of the bill with the Law of the Sea 
preparatory negotiations in the United Nations Seabed 
Committee, and said that we would report again on our 
views in the light of developments at the summer session 
of the Seabed Committee and the 27th United Nations General 
Assembly. This letter provides Executive Branch views on 
H.R. 9 supplemented by an appendix on the bill's mineral 
resource and technical aspects and their relationship to 
the negotiations. 


By far the most important development at the 27th Gen- 
eral Assembly regarding the Law of the Sea was the unanimous 
adoption of a Law of the Sea Conference Resolution. This 
resolution establishes a precise schedule for the Law of 
the Sea Conference.and preparatory negotiations. Prepara- 
tory work in the UN Seabed Committee will be intensified 
in 1973, with provision for a five week session beginning 
in early March in New York and an eight week session be- 
ginning in early July in Geneva. The Resolution provides 
for convening a brief organizational session of the Law 
of the Sea Conference in New York in November/December 
1973, and for convening a second session of the Conference, 
for the purpose of dealing with substantive matters, in 
Santiago, Chile in April/May 1974. There is also provision 
for such subsequent sessions of the Conference if neces- 
sary, as may be decided by the Conference with the approval 
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of the General Assembly, at a subsequent session or subse- 
quent sessions no later than 1975. 


The Resolution also provides for the General Assembly 
to review at its 28th session next fall the progress of 
preparatory work and, if necessary, to take measures to 
facilitate completion of the substantive work for the Con- 
ference and any other action it may deem appropriate. As 
a strictly legal matter, such a clause is unnecessary since 
the General Assembly has this authority in any event. Its 
inclusion made it easier to accommodate concerns about pro- 
ceeding to a Conference in the absence of adequate prepara- 
tion. Moreover, we and others have made it clear that we 
will wish to seek an adjustment in the schedule in order 
to ensure that there are more than eight weeks of work in 
1974. 


The present hope of a large majority of States is that 
the kind of schedule outlined in the Conference Resolution 
can be met. This conclusion is necessarily, based upon the 
expectation of important accomplishments in the prepara- 
tory work of the Seabed Committee in 1973. 


As significant as the content of the Conference Reso- 
lution was the fact that it was adopted unanimously. All 
groups involved in its negotiation expressed great sensi- 
tivity to the concerns of other States, and great efforts 
were devoted to arriving at a resolution which could 
command not merely a majority or a 2/3 majority, but gen- 
eral support. This augurs well for the future of Law of 
the Sea negotiations, since a successful Law of the Sea 
Conference will necessarily require a similar attitude 
of mutual respect and accommodation. 


Although not directly relevant to the legislation be- 
fore us, there were other developments in the General As- 
sembly this year that wee less auspicious but which, 
nevertheless, merit reporting. A deep division of opinion 
developed regarding a request by certain land-locked and 
shelf-locked states for a study of the implications for 
the international seabed area of various proposed limits 
of national jurisdiction. It had been our hope that this 
issue could be resolved by negotiation and accommodation, 
but unfortunately, such an accommodation did not in fact 
occur until after a number of close votes and intense 
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debate. The ultimate result was the adoption of a revision 
of the land-locked/shelf-locked study resolution, as well 
as a companion resolution introduced by Peru calling for 

an analysis of the effect of different limits on coastal 
States. The U.S. has consistently supported reasonable 
requests for studies and information on Law of the Sea sub- 
jects, and in accordance with this policy we supported both 
the ital ae ul proposal and the Peruvian pro- 
posal. 


One other significant development at this General As- 
sembly, fortunately in keeping with the spirit that domin- 
ated the negotiation of the Conference Resolution, was 
the fact that no new resolution calling for a moratorium 
on deep seabed activities was introduced. While it would 
not be accurate to interpret this as an indication that 
States supporting the earlier moratorium resolution have 
changed their opinion, we believe that the avoidance of 
a renewed and divisive debate on this subject was related 
to the general attempts to ensure the best possible atmo- 
sphere as we enter the final stage of preparatory work 
this year. Needless to say, our own opposition to the 
moratorium remains unchanged. 


Turning to H.R. 9, the considerations expressed in 
our letter of May 19, 1972 on 8.2801 (identical to H.R. 
13904) remain applicable, and generally set forth the 
factors affecting our approach to H.R. 9. In the time 
that has elapsed, however, we have been able to give 
further cosideration to the matter in the light of in- 
ternational and domestic developments. We are accord=- 
ingly in a position now to state a more definitive view 
on H.R. 9 and interim mining activities. 


First, we adhere to the policy on this subject con- 
tained in the President's Oceans Policy Statement of May 23, 
1970. We continue to believe that it is necessary to achieve 
timely widespread international agreement on outstanding 
Law of the Sea issues in order to save over two-thirds of 
the earth's surface from national conflict and rivalry, 
protect it from pollution, and put it to use for the bene- 
fit of all. It remains vital to all our national inter- 
ests involved in the Law of the Sea Conference that the 
world agree on a treaty that will properly accommodate 
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the many and varied uses of ocean space including the 
seabeds. At the same time we believe that it is neither 
necessary nor desirable to try to halt exploration and 
exploitation of the seabeds beyond a depth of 200 meters 
during the negotiation process, provided that such activi- 
ties are subject to the international regime to be agreed 
upon, which should include due protection of the integrity 
of investments made in the interim period. 


Second, we believe that there is reason to expect that 
the schedule for the Law of the Sea Conference outlined 
in the Conference Resolution just passed by the General 
Assembly will be adhered to. As previously indicated, 
the preamble of the Conference Resolution expressly states 
the expectation that the Conference will complete its work 
in 1974 or at the very latest in 1975. 


Third, we believe that with the Law of the Sea nego- 
tiations moving into a critical stage, it is necessary for 
States to be very careful to avoid actions that can have 
an adverse effect on the negotiating atmosphere. It is 
apparent that S.2801 (now H.R. 9), independent of the 
particular content or merits of the Bill, has become a 
symbol to many countries of defiance of the multilateral 
negotiating process. Regardless of our views on the intent 
and effect of the legislation, it may be argued by others 
that the legislation is similar to unilateral claims that 
we oppose and that are contrary to our security, navigation 
and resource interests, and moreover preempts the Law of 
the Sea Conference on this issue. It is well known that 
we have urged legislative restraint on other countries 
during the multilateral negotiating process even when they 
felt important interests were involved; we believe we 
should do the same so long as there are reasonable pros- 
pects for a timely and successful conference. 


Fourth, we wish to insure that technology to mine the 
seabeds will be developed and that the United States will 
be able to look to seabed mineral resources aS a new source 
of metals which would otherwise have to be imported with 
an attendant impact on our balance of payments and other 
interests. 


Fifth, we also believe that a secure and stable in- 
vestment climate must surround seabed mining activity 
under any new legal regime. 
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Sixth, we want to assure that all seabed mineral re- 
source development will be compatible with sound environ- 
mental practices. 


The adoption of the Conference Resolution indicates 
that we should distinguish between two different time 
periods. The first is the period between the present time 
and the conclusion of the Conference in 1974 or at the 
latest 1975. The second is the period between the end of 
the Conference and the entry into force of a treaty. 


With respect to the second time period, we believe it 
may be desirable for the Law of the Sea Conference to pro- 
vide at its conclusion for immediate provisional entry 
into force of some aspects of the international seabed 
regime. There is an excellent precedent for this in the 
Chicago Civil Aviation Convention of 1944, which is one 
of the most widely ratified treaties in the world. This 
approach can accommodate the fears of many states that 
the establishment of an interim regime might still not 
lead to the establishment of a permanent regime, since in 
fact what we would be doing would be to bring certain parts 
of the permanent regime and machinery into operation ear- 
lier on a provisional basis. It is our intention to make 
clear in the international negotiations the advantages of, 
and the need for, the entry into force of a viable pro- 
visional international regulatory system for the deep sea- 
beds as part of the general Law of the Sea treaty settlement 
in a way that ensures that the provisional system will be 
part of, and not a substitute for, the permanent system. 


We will spare no efforts to ensure that a successful 
Law of the Sea Conference can be concluded on schedule. 
However, this does not mean that we intend to focus our 
efforts exclusively on the Law of the Sea negotiations. 


Prudence dictates that we also begin at once to formu- 
late a legislative approach on a contingency basis for 
two reasons. First, it could conceivably become clear 
during the negotiations that we have no reasonable basis 
for expecting a timely and successful Law of the Sea Con- 
ference. Second, we can prepare for provisional entry 
into force of some aspects of the international seabed 
regime once it is signed. While the approach in H.R. 9 
does not appear to us to be satisfactory, we intend to 
continue the useful discussions we have been having with 
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industry represntatives and members of the publie on 
this issue with a view to formulating such an approach 
within the Administration. 


Similarly, we have had interesting discussions of this 
problem with other nations. In this connection, it must 
be borne in mind that economic as well as poliical fae= 
tors make it necessary that we understand and take into 
account the interests and views of other countries on 
this subject. United States companies will not be alone 
on the deep seabeds, nor will the United States be the 
only country affected by their activities. Thus, we alse 
intend te continue our consultations with other interested 
States on this subject, and in particular with those States 
whose nationals may in the foreseeable future be in compe- 
tition with our own companies. 


In this process, we will try to be guided by the need 
to avoid taking any definitive steps which would make the 
U.N. negotiations more difficult for ourselves or other 
nations, as well as the need to provide the essential 
elements of the financial security which industry considers 
necessary. 


Let me be quite clear about the timing of this course 
of action. First, we will commence work on alternative 
approaches immediately, and will cencentrate on the period 
between signature and entry inte force of the treaty; 
second, we will want to make a continuing assessment of 
the negotiations to determine if a timely and successful 
Conference will occur; and third, we will net ask Congress 
to pass alternative legislation for the period before the 
eenelugion of the Conference if a timely and successful 
Conference is predictable. 


Let me also be clear as to what we mean by a "timely 
and successful" Conference. We would not regard a Con= 
ference as timely unless the schedule referred to in the 
preamble of the Conference Resolution is adhered to: in 
other words, a Convention, ineluding arrangements regarding 
the provisional application of the international seabeds 
regime, would be opened for signature in 1974 or, at the 
latest, in 1975. In practical terms, this means not later 
than the summer of 1975, since many delegates would have 
to be present when the U.N. General Assembly convenes 
in September. 
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Similarly, we could no longer regard the likely out- 
come of a Conference as successful should it become apparent 
that other States are not prepared to accommodate basic 
United States interests in a final Law of the Sea settle- 
ment. In our statement of August 10, 1972, before the U.N. 
Seabed Committee, we reiterated what those interests are. 
Three paragraphs from that statement follow: 


"The views of my delegation on non-resource uses have 
been clearly stated on a number of occasions. It is our 
candid assessment that there is no possibility for agreement 
on a breadth of the territorial sea other than 12 nautical 
miles. The United States and others have also made it 
clear that their vital interests require that agreement on 
a 12-mile territorial sea be coupled with agreement on free 
transit of straits used for international navigation and 
these remain basic elements of our national policy which 
we will not sacrifice. We have, however, made clear that 
we are prepared to accommodate coastal State concerns re- 
garding pollution and navigational safety in straits and 
have made proposals to that effect in Subcommittee II." 


"The views of my delegation on resource issues have 
also been stated on a number of occasions. Unfortunately, 
some delegations appear to have the impression that mari- 
time countries in general, and the United States in parti- 
cular, can be expected to sacrifice in these negotiations 
basic elements of their national policy on resources. 

This is not true. The reality is that every nation re- 
presented here has basic interésts in both resource and 
non-resource uses that require accommodation." 


“Accordingly, we believe it is important to dispel 
any possible misconceptions that my government would agree 
to a monopoly by an international operating agency over 
deep seabed exploitation or to any type of economic zone 
that does not accommodate basic United States interests 
with respect to resources as well as navigation." 


In another excerpt regarding the deep seabeds we 
stated: "An effective and equitable regime must protect 
not only the interests of the developing countries but 
also those of the developed countries by establishing 
reasonable and secure investment conditions for their 
nationals who will invest their capital and technology 
in the deep seabeds. In order to provide the necessary 
protections for all nations with important interests in 
the area, it is also necessary to establish a system of 
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decision making which takes this into account and pro- 
vides for compulsory settlement of disputes. We do not 
regard these objectives as inconsistent with the desire 
of other countries for equitable participation in deep 
seabed exploitation and its benefits." 


For some time our experts have been engaged ina 
study of the economic implications of deep seabed mining 
legislation such as last session's S.2801 and the current 
session's H.R. 9. They are examining issues of resource 
Management and development, as well as questions of po- 
litical economy such as the design of arrangements to 
ensure efficient exploitation of ocean resources. Impli- 
cations for tax, customs and development finance policies 
are also under review. 


The technology of ocean bed mining is likely to develop 
rapidly, and new information continually challenges old 
hypotheses. It is therefore impossible to be definitive. 
Nevertheless, at this time we are prepared to give you a 
comprehensive but as yet still incomplete report of the 
Administrations' views on certain technical aspects of 
H.R. 9, particularly those related to resource management 
and development. 


In reporting to you that the Administration is opposed 
to the enactment of H.R. 9, we want to make clear that 
this does not mean we are unalterably opposed to legisla- 
tion of any sort, or that we intend to disregard the prob- 
lem of interim mining. Any of a number of events could 
occur that would lead us to conclude that legislation 
was necessary, and we intend to prepare as quickly as 
possible for that contingency. Moreover, we wish to 
repeat that we continue to adhere to the President's 
statement that it is neither necessary nor desirable to 
try to halt exploration and exploitation of the seabeds 
beyond a depth of 200 meters during the negotiating pro- 
cess, provided that such activities are subject to the 
international regime to be agreed upon, which should 
include due protection of the integrity of investment 
made in the interim period. Our opposition to H.R. 9 
in no way alters this. 


We are deeply conscious of the fact that no decision 
we could have reached on this issue at this time could 
have been universally popular. Some who support the 
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moratorium may not agree with the policy we have set 
forth. Some who support the approach in H.R. 9 may be 
equally disappointed. For the present, we think the 
middle course we have outlined is best. We hope the 
Committee will agree. However, we fully understand 
that the Committee, like the Administration, may wish 
to pay close and continuing attention to developments 
that could alter this assessment. We pledge our full 
cooperation with the Committee in those efforts. 


The Office of Management and Budget advises that 
from the standpoint of the Administration's program 
there is no objection to the submission of this report. 


Sincerely, 


Chanles Nv. BrAra— 


Charles N. Brower 

Acting Legal Adviser and 
Acting Chairman, Inter-Agency 
Task Force on the Law of the Sea 
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Amendment No. 946 in the Nature of a Substitute to S. 1134 
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938n CONGRESS 
2p SESSION 1 1 3 4 
@ 0 


IN THE SENATE OF THE UNITED STATES 


JANuARY 28, 1974 


Referred to the Committee on Interior and Insular Affairs 
and ordered to be printed 


AMENDMENTS 


(IN THE NATURE OF A SUBSTITUTE) 


Intended to be proposed by Mr. Metcaur (for himself, Mr. 
JACKSON, Mr. BIBLE, Mr. Fannin, Mr. HANSEN, and Mr. 
STEVENS) to 8. 1134, a bill to provide the Secretary 


of the Interior with authority to promote the conservation 


and orderly development of the hard mineral resources of 


the deep seabed, pending adoption of an international regime 


therefor. 
1 Strike out all after the enacting clause and insert the 
2 following: 
3 That this Act may be cited as the “Deep Seabed Hard 
4 Minerals Act’. 

“DECLARATION OF POLICY 

6 “SEC. 2. (a) Fiprves.—The Congress finds— 
i ““(1) that the Nation’s hard mineral resource 
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2 
requirements will continue to expand in order to supply 
national industrial needs and that the demand for certain 
hard minerals will increasingly exceed available domestic 
sources of supply; 

“‘(2) that, in the case of some minerals, the Nation 
is totally dependent upon foreign sources of supply and 
that the acquisition of mineral resources from foreign 
sources is a substantial factor in the national balance-of- 
payments position; 

“(8) that the national security interests of the 
United States require the availability of mineral re- 
sources which are independent of the export policies of 
foreign nations; , 

(4) that there is an alternate source of supply of 
certain minerals which are significant in relation to 
national needs contained in the manganese nodules which 
exist In great abundance on the ocean floor; |. 

“(5) that, to the extent that such nodules are 
located outside the territorial limits and beyond the con- 
tinental shelf of any nation, the nodules are availables 
for utilization by any nation with the ability to develop 
them; 

(6) that United States mining companies have 
developed the technology necessary for the development 


and processing of deep seabed nodules and, given the 


a (su) bo 
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necessary security of tenure, are prepared to make the 
necessary capital investment for such development and 
processing ; and 

“(7) that it is in the national interest of the United 
States to utilize existing technology and capabilities of 
United States mining companies by providing for interim 
legislation which will encourage further efforts to insure 
national access to available deep seabed minerals and to 
provide the means whereby the national program may be 
merged into an international program which evolves 
from negotiations on the law of the sea and is subse- 
quently ratified by the United States. 


““(b) Purposes.—The Congress declares that the pur- 


poses of this Act are— 


“(1) to establish a national program to insure the 
orderly development of certain hard mineral resources of 
the deep seabed, pending the establishment of an inter- 
national regime for that purpose; and 

(2) to insure the establishment of all practicable 
requirements necessary to maintain and enhance the qual- 
ity of the marine environment to the extent that that envi- 
ronment may be affected by deep seabed hard mineral 
mining development. 

“DEFINITIONS 


“Suc. 3. For the purposes of this Act— 


et 
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“(a) ‘Secretary’ means, except where its usage indi- 
cates otherwise, the Secretary of the Interior ; 

““(b) ‘deep seabed’ means the seabed, and the sub- 
soil thereof, lying seaward and outside the continental 
shelf of any nation; 

“(ce) “continental shelf’ refers to the seabed and sub- 
soil of the submarine areas adjacent to the coast of any 
nation (including the coasts of islands) , but outside the 
area of the territorial sea, to a depth of two hundred meters 
or, beyond that limit, to where the depth of the superjacent 
waters admits of the exploitation of the natural resources 
of the said areas; 

“(d) ‘block’ means an area of the deep seabed having 
four boundary lines which are lines of longitude and lati- 
tude, the width of which may not be less than one-sixth 
the length, comprising not more than forty thousand 
square kilometers, and extending downward from the 
seabed to a depth of ten meters; 

““(e) ‘hard mineral’ or ‘hard mineral resources’ re- 
fers to nodules or accretions containing, but not limited 
to, iron, manganese, nickel, cobalt, and copper; 

“(f) ‘development’ means any operation of explora- 
tion and commercial recovery, other than prospecting, 
having the purpose of discovery, recovery, or delivery of 


hard minerals from the deep seabed ; 
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“(g) ‘prospecting’ means any operation conducted 
for the purpose of making geophysical or geochemical 
measurements, bottom sampling, or comparable activities 
so long as such operation is carried on in a manner that 
does not significantly alter the surface or subsurface of the 
deep seabed ; 

“(h) ‘person’ includes private individuals, associa- 
tions, corporations, or other entities, and any officer, em- 
ployee, agent, department, agency, or instrumentality of 
the Federal Government, of any State or local unit of 
government, or of any foreign government; 

“(i) ‘eligible applicant’ means a citizen of the United 
States or a corporation or other judicial entity organized 
under the laws of the United States, or its States, terri- 
tories, or possessions, and possessing such technical and 
financial capabilities as may be prescribed by the Secre- 
tary in order to assure effective and orderly development 
of hard mineral resources pursuant to a license issued under 
this Act; 

‘(j) “Snvestment’ includes any contribution of funds, 
commodities, services, patents, processes, or techniques 
in the form of (1) a loan or loans, (2) the purchase of a 
share or shares of ownership, (3) participation in royal- 
ties, earnings, or profits, and (4) the furnishing of com- 


modities or services pursuant to a lease or other contract; 
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“(k) ‘exploration’ means that activity involvmg 
observation and evaluation, following the location and 
selection of a hard mineral deposit of potential economic 
interest, which has, as its objective, the establishment 
and documentation of the nature, shape, concentration, 
and tenor of an ore deposit, and the nature of the en- 
vironmental factors which will affect its susceptibility 
of being developed, including the sampling of the deposit 
necessary for the design, fabrication, installation, and 
testing of equipment, and the development of recovery 

techniques; and 
““(1) ‘commercial recovery’ means that activity 
following exploration, which has, as its immediate objec- 
tive, the removal or conversion of ores from the selected 
hard mineral deposit at a substantial rate (without 
regard to profit or loss), for the primary purpose of 
processing the ore for marketing or commercial use.. 

“ACTIVITIES PROHIBITED 

“Sec. 4. (a) Except as authorized pursuant to the pro- 
visions of this Act, including subsection (b) hereof, or as 
may be authorized under a treaty, convention, or other inter- 
national agreement, which is ratified by the United States, 
no person subject to the jurisdiction of the United States 


shall engage directly or indirectly in the development of hard 
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mineral resources of the deep seabed, The prohibition of this 
subsection does not apply to prospecting or scientific research, 

“(b) In any case in which an eligible applicant is 
already engaged in the exploration of a block, on the date 
on which this Act takes effect, that eligible applicant may 
file an application for a license to develop that block and may 
continue any exploration activities until such time as the 
Secretary acts upon the application, with any activity sub- 
sequent to the action of the Secretary to be determined by 
the decision of the Secretary under the provisions of section 
5 hereof. | | 

“LICENSE TO DEVELOP 

“Sno, 6. (a) GHNERAL.—Pursuant to the provisions of 
this Act, the Secretary shall accept application from, and 
issue licenses to, eligible applicants for the development of 
hard mineral resources of the deep seabed. Any license 
issued pursuant to this section shall be issued to the first 
eligible applicant who makes written application therefor, 
and tenders a fee of $50,000 for the block specified in the 
application and available for licensing. Such fee shall be 
deposited into an appropriate fund to be established by the 
Seeretary, which fund shall be utilized for administrative and 


other costs incurred in the processing of applications for 
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licenses under this Act. No such license may be issued until 
the Secretary determines— 

“(1) that the applicant is financially responsible 
and has demonstrated the ability to comply with ap- 
plicable laws, regulations, and license conditions; | 

(2) that the operations under the license will not 
unreasonably interfere with other reasonable uses of the 
high seas, as defined by any treaty or convention to 
which the United States is signatory, or by customary 
international law; 

““(3) that the issuance of a license does not conflict 
with any obligations of the United States, established by 
treaty or other international agreement; and 

““(4) that operations under the license will not pose 
an unreasonable threat to the integrity of the marine 
environment and that all reasonable precautions will be 
taken to minimize any adverse impact on that environ- 
ment. 

“(b) NaTurE AND DurRATION oF License.— (1) Any 
license issued pursuant to this Act shall be exclusive as 
against all persons subject to the jurisdiction of the United 
States, and shall authorize development of the hard mineral 
resources of the deep seabed for specified blocks thereof, 
pending adoption, and ratification by the United States, of 


an international agreement covering the same activity: 


bo 


i 


() | 


137 


9 


Provided, That in no event shall any license issued under 


this Act authorize the commercial recovery of such resources 


prior to January 1, 1976: And provided further, That, 
except to the extent that such licenses are authorized pur- 
suant to the provisions of an international agreement estab- 
lishing a regime for the development of mineral resources of 
the international seabed area beyond the limits of coastal 
State territorial or resource jurisdiction, no licenses shall be 
issued under this Act subsequent to the ratification by the 
United States of any such international agreement. 

“(2) Priority of right for the issuance of a license shall 
be created and maintained by receipt by the Secretary of a 
license application from an eligible applicant: Provided, That 
the application is submitted in conformity with the pro- 
visions of this Act and the regulations promulgated by the 
Secretary pursuant to section 6 hereof. 

““(3) An application, submitted in accordance with sub- 
section (b) of section 4 hereof and prior to the effective 
date of the regulations promulgated pursuant to section 6 
of this Act, shall be entitled to priority of right as established 
in paragraph (2) of this subsection: Provided, That the 
eligible applicant complies with the provisions of this Act, 
including, but not limited to, the tender of the fee required 
by section 5, the furnishing of information required by sub- 


section (b) of section 6, and the minimum expenditures 
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required by section 8: Provided further, That the eligible 
applicant brings his application and his other activities into 
compliance with all applicable regulations issued by the 
Secretary, as soon as such regulations become effective. 

(4) Every license issued under this Act shall remain 
in force for ten years and, where commercial recovery of the 
hard mineral resources has begun from a licensed block 
within the ten-year period, such license shall remain in force 
for as long as commercial recovery from the block continues 
or until the end of the twentieth year subsequent to the 
beginning of the commercial recovery, whichever occurs first. 

“(c) TRANSFER OR SURRENDER OF Licnnsn.—Any 
license issued under this Act may be surrendered at will or, 
upon written request of the licensee, may be transferred by 
the Secretary to any other eligible applicant. Such license, as 
issued or as transferred, may be revoked for willful, substan- 
tial failure to comply with the provisions of this Act, with 
any regulation promulgated thereunder, or with any license 
restriction or condition, in a proceeding in an appropriate 
United States district court: Provided, That the Secretary 
has first given the licensee written notice of such violation 
and the licensee has failed to remedy the violation within 
a reasonable period of time. 

“(d) Lromnsz Conprrions.—The Secretary is au- 


thorized to include in any ‘license issued, or transferred, 
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under this Act, any reasonable conditions which he finds 
necessary to carry out the purposes of this Act. Such condi- 
tions shall include, but need not be limited to— 

(1) such measures as the Secretary may prescribe 
to prevent or minimize any adverse impact of develop- 
ment operations on the marine environment; 

““(2) such measures as the Secretary may prescribe 
to prevent unreasonable interference with other ocean 
uses in the area, including navigation and scientific 
research; 

“(3) such requirements as the Secretary may find 
necessary to insure that the minerals which are proc- 
essed from the deep seabed development are available 
to supply industrial demands in the United States; and 

“(4) provisions necessary to implement the provi- 
sions of section 8 as to required minimum annual 
expenditures. 

“LICENSING PROCEDURES 
“SEc. 6. (a) GENERAL.—The Secretary is authorized to 
issue reasonable rules and regulations prescribing procedures 
governing the application for, and the issuance of, licenses pur- 
suant to this Act. Such rules and regulations shall contain an 
adequate mechanism for full consultation with all other inter- 


ested Federal agencies and departments, and for the full con- 
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sideration of the views of any interested members of the 
general public. 

“(b) Licznse APPLICATION.—Hach application shall 
contain such financial, technical, and other information as 
the Secretary may find necessary to evaluate the application. 
Such information shall include, but is not limited to— 

““(1) the specific block for which the license is 
sought ; 

“(2) the equipment and facilities which will be 
utilized at the licensed block for the development of the 
hard mineral resources; 

“(3) the financial and technical capabilities of the 
applicant; 

“(4) the qualifications of the applicant to receive a 
license under this Act; and 

“(5) an agreement that the applicant, upon ac- 
ceptance of the license, will comply with all conditions 
attached thereto. 

“(c) Pustic Access to INFoRMATION.— (1) Copies 
of any communications, documents, reports, or information 
received from any applicant shall be made available to the 
public upon identifiable request, and at reasonable cost, unless 
such “ricmiawe may not be publicly released under the 
terms of paragraph (2) of this subsection. 


“(2) The Secretary shall not disclose information ob- 
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tained by him under this section which concerns or relates 
to trade secrets or other confidential matter referred to in sec- 
tion 1905 of title 18, United States Code. 

(3) Nothing contained in this subsection shall be con- 
strued to require the release to the public of any information 
described by subsection (b) of section 552 of title 5, United 
States Code, or which is otherwise protected by law from 
such release. 

“(d) Novice, HEARINGS, AND Review.— (1) Within 
thirty days after receipt of an application, and prior to grant- 
ing a license, the Secretary shall publish in the Federal 
Register a notice containing a summary of the application 
and information as to where the application and support- 
ing data may be examined allowing interested persons at 
least sixty days for the submission of written data, views, 
or arguments to the granting of the license, with or without 
opportunity for oral presentation. The Secretary shall utilize 
such additional methods as he deems reasonable to inform 
interested persons and groups about the proceeding and to 
invite their comments thereon. Each such publication of 
notice shall provide for a hearing cr hearings on the issuance 
of the license. After the completion of all hearings, the 
presiding officer shall submit to the Secretary a report of 
his findings and recommendations, and the participants in 


the hearings shall have an opportunity to comment thereon. 
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“(2) The Secretary’s decision granting or denying a 
license shall be in writing and shall be made with one 
hundred and twenty days following conclusion of all hear- 
ings. The decision shall include a discussion of the issues 
raised in the proceeding and the Secretary’s conclusions 
thereon, as well as findings on the issues of fact considered. 
The Secretary shall grant the license applied for when he 
finds that the application, as submitted, or as modified, 
meets the requirements of this Act and the regulations 
and criteria applicable thereto, and further finds that the 
issuance of the license is otherwise in the national imterest. 

“(3) Judicial review of the Secretary’s decision shall be 
in accordance with sections 701-706 of title 5, United States 
Code. 

““(4) The Secretary shall maintain a registry im which is 
recorded the filing or withdrawal of an application for a 
license under this Act, the issuance, denial, expiration, sur- 
render, transfer, or revocation of such license, or the relin- 
quishment of any licensed portion of the deep seabed. 
Registry records shall be available for public inspection 
during the business hours of every working day. 

“ENVIRONMENTAL CRITERIA 

“Sno. 7. Prior to the issuance of any license under this 

Act, the Secretary, after consultation with other appropriate 


Federal agencies and departments, shall establish and apply, 
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and may, from time to time, revise criteria for evaluating the 
potential impact on the marine environment of deep seabed 
hard mineral mining operations, 
“MINIMUM ANNUAL BXPENDITURES 

“Suc. 8. In connection with the development of hard 
mineral resources from each licensed block, the licensee shall 
make or cause to be made minimum expenditures in the 
following amounts per block until commercial recovery from 


such block is first initiated: 


"Year Amount per year 
a a a ee ee Oe 
Gene Se ee oe ee ed, 000, 000 


The minimum annual expenditures required under this sec- 
tion shall consist of expenditures for operations, facilities, 
and equipment as required or utilized at the site for which 
the development license is issued. Such expenditures in any 
year in excess of the required minimum may be credited 
to requirements for later years. 
“AUTHORIZATION TO BEGIN COMMBEROIAL RECOVERY 

“Sro, 9. Upon completion of its exploration activities at 
any licensed block, the licensee shall so notify the Secretary 
and request from the Secretary an authorization to begin 
commercial recovery. Upon receipt of such request, the 
Secretary shall grant such authorization: Provided, That the 
licensee is in compliance with all conditions of the license 


and has furnished the Secretary with copies of all raw 
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data relating directly to the documentation of the nature, 
shape, concentration, and tenor of the ore deposit of the 
licensed block and the nature of the physical environmental 


factors which will affect such commercial recovery. 


““AREAS WITHDRAWN FROM LICENSING: DENSITY 
LIMITATIONS 


“Src. 10. (a) No license shall be issued under this Act 


for any portion of the deep seabed— 


“(1) which has been relinquished by the applicant 
under a license issued under this Act within the prior 
three years; 

““(2) which is subject either to a prior application 
for a license, or an outstanding license, under this Act; 

““(3) which, if licensed, would result in the ap- 
plicant’s holding more than five licensed blocks at any 
one time during the first five years after the effective date 
of this Act; and 

“(4) which, if licensed, would result in a holding 
by licensees under this Act of more than 30 per centum 
of an area of the deep seabed which is within a circle 
with a diameter of one thousand two hundred and fifty 
kilometers. 


“(b) No license shall be issued or transferred under this 


94 Act, and no person subject to the jurisdiction of the United 


20 


States shall have a substantial interest in a license issued 
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1 under this Act, which would result in any person directly 
2 or indirectly holding, controlling, or having a substantial 
3 interest in licenses for development of any portion of the 
4 deep seabed which that person could not hold directly under 
5 this Act in accordance with the limitations of this section. 
6 “RELINQUISHMENT OF LICENSED AREAS 

7 “Src. 11. Within ten years of the license date for any 
8 block, and not later than the request for authorization to 
9 exploit as required by section 9 hereof, the licensee shall, by 
10 written notice to the Secretary, relinquish 75 per centum 
11 of such block measured laterally. The relinquishment shall 
49 be such that the unrelinquished area or areas shall conform 
13 to the shape of a block as defined in section 3 hereof. The 
14 licensee shall select the area of the block to be relinquished 
45 and as many as four contiguous blocks of the same type held 
16 by the licensee may be treated as a single unit for selecting 
17 the area to be relinquished. 

18 “INTERNATIONAL REGIME 

19 “Src. 12. At such time as an international agreement, 
99 providing for the establishment of an international regime 
91 for the development of the hard mineral resources of the deep 
99 seabed, shall become binding upon the United States, licenses 
93 issued under this Act shall become subject to the provisions 
94 of that agreement. To the extent that they may be consistent 


95 with the international regime, licenses issued under this Act 
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shall continue in effect, and, to the extent possible under the 
international agreement, the United States shall exercise its 
rights and responsibilities under the agreement to msure such 
continuation. 
“INVESTMENT GUARANTY 

“Suro. 13. To the extent that an international agreement, 
binding upon the United States, shall differ from the require- 
ments of this Act, the United States shall be responsible for 
complying with all fees and other payments required under 
the regime and shall provide the licensee with compensation 
in an effectively realizable form representing the value of 
the investment taken or impaired by virtue of the differ- 
ing requirements: Provided, That the liability for fees and 
payments under the international regime shall commence 
January 1, 1976: Provided further, That the lability for 
compensation shall, until after an authorization for commer- 
cial recovery has been granted, be limited to compensation 
in relation to equipment and facilities utilized for exploration 
purposes at a licensed block: And provided further, That the 
Secretary of Commerce shall determine in the first instance 
the amount owing on the claims for compensation under 
this section. 

“INVESTMENT INSURANCE 
“Src. 14. On annual payment by any licensee of a pre- 


nium to be determined by the Secretary of Commerce, utiliz- 


bo 


147 


19 
ing standard insurance practices and based upon the relative 
risks involved, the United States shall insure the licensee, in 
an amount not exceeding the value of the investment, and 
for a period not extending beyond twenty years after the 
initiation of commercial recovery pursuant to a license issued 
under this Act, for any damages suffered through the inmipair- 
ment of the insured investment, or through the removal of 
hard minerals from the licensed block, by any other person 
against whom a legal remedy either does not exist or is 
unavailable in any legal forum to which the licensee has 
access. The Secretary of Commerce shall determine the 
amount owing on any claim for reimbursement under this 
section. 
“NONDISCRIMINATORY TREATMENT 

“Sec. 15. All hard minerals recovered from the deep 
seabed under a license issued pursuant to this Act shall be 
deemed to have been recovered within the United States for 
purposes of the import and tax laws and regulations of the 
United States, and such laws and regulations shall be admin- 
istered so that there will be no discrimination between hard 
minerals recovered from the deep seabed and similar hard 
minerals recovered within the United States. 

“REGULATORY AUTHORITY 
“Src. 16. In order to carry out his responsibilities under 


this Act, the Secretary is authorized to issue such reasonable 
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20 
rules and regulations as he may deem necessary and ap- 
propriate. 
“JURISDICTION OF UNITED STATES DISTRICT COURTS 

“Src. 17. United States district courts shall have origi- 
nal jurisdiction of cases and controversies arising out of, or 
in connection with, development activities conducted in any 
area, of the deep seabed under the authority of this Act, and 
proceedings with respect to any such case or controversy 
may be instituted in the judicial district im which any de- 
fendant resides, or may be found, or in the judicial district 
of the State nearest the place where the cause of action arose. 

“PENALTIES 

“SEc. 18. (a) Crvin PENALTIES.—Any person subject 
to the jurisdiction of the United States who violates any 
provision of this Act, or any rule or regulation issued pur- 
suant to section 16 hereof, shall be liable to a civil penalty 
of $10,000, for each day during which the violation con- 
tinues. The penalty shall be assessed by the Secretary, who 
in determining the amount of the penalty, shall consider the 
gravity of the violation, any prior violation, and the demon- 
strated good faith of the person charged in attempting to 
achieve rapid compliance after notification of the violation. 
No penalty may be assessed until the person charged shall 


have been given notice of the violation involved, and an 
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opportunity for a hearmg. For good cause shown, the Sec- 
retary may remit or mitigate any penalty assessed. Upon 
failure of the person charged to pay an assessed penalty, the 
Secretary may request the Attorney General to commence 
an action in the appropriate district court of the United 
States for collection of the penalty without regard to the 
amount involved, together with such other relief as may be 
appropriate. 

“(b) CRIMINAL PENALTIES.—In addition to any other 
penalty, any yerser who willfully and knowingly violates 
any provision of this Act, or any rule or regulation issued 
pursuant to section 16 hereof, shall be punished by a fine 
of not more than $25,000 for each day durmg which such 
violation continues. 

“(c) Liapiniry oF VESSELS.—Any vessel, except a 
public vessel engaged in noncommercial activities, used in 
a violation of this Act, or of any rule or regulation issued 
pursuant to section 16 hereof, shall be liable in rem for 
any civil penalty assessed or criminal fine imposed and 
may be proceeded against in any district court of the United 
States having jurisdiction thereof; but no vessel shall be 
liable unless it shall appear that one or more of the owners, 
or bareboat charterers, was, at the time of the violation, a 


consenting party, or privy to such violation. 
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“AUTHORIZATION FOR APPROPRIATIONS 

“Src. 19. (a) There are authorized to be appropriated 
for the current fiscal year and for each of the two succeed- 
ing fiscal years, such sums as may be necessary for the ad- 
ministration of this Act. 

“(b) There are authorized to be appropriated for fiscal 
year 1976, and for each of the two succeeding fiscal years, 
such sums as may be necessary for the implementation of 
section 13 of this Act. 

“BFFECTIVE DATE; SEPARABILITY 

“Sec. 20. This Act shall take effect on the date of its 
enactment. If any provision of this Act or any application 
thereof is held invalid, the validity of the remainder of the 


Act, or of any other application shall not be affected there- 
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by. 

Amend the title so as to read: “A bill to promote 
the conservation and orderly development of hard mineral 
resources of the deep seabed, pending adoption of an inter- 


national regime relating thereto.” 


ApprenpiIx D 


Letter from Representative Thomas N. Downing and Senator Henry 
M. Jackson to Secretary of Commerce, Frederick B. Dent 


nr ‘ rics rane rey y 2 
Tae Se <4 ee ad pyar es % by aed omen 
pei CLD Bgrah as oeArE Al epieriees? Z 


153 


MOENAY M1. JOCHEON, WASH,, CHAIRMAN 


7, MONT. le 
Mika ADOURUTEE, &. OAR, JAMES A. MC CLUE, IDAHO A 
conmmcan oavremuros Wife Dlates Denate 
‘VLORO NGLLGOM, WIL. 


(AGA) bd, AE TEERMAUM, O10 COMMITTEE ON 
SER TV. VERNER, STAPF CRESTOR INTERIOR AND INSULAR AFFAIRS 
WASHINGTON, D.C. 20510 
3 June 1974 


The Honorable Frederick B. Dent 
Secretary of Commerce 

U. S. Department of Commerce 
Washington, D.C. 20230 


Dear Mr. Secretary: 


On several occasions, the Congress has had the 
benefit of testimony from Administration witnesses, 
including those representing your department, as to 
this nation's commitment to the development of deep 

- ocean minerals. 


_Among others, Professor John Norton Moore of the 
Department of State, has advised us as to Administration 
policy on the issues which will be before the Law of 
the Sea Conference in Caracas, and of Administration 
efforts to provide for provisional application of cer- 
tain aspects of the anticipated Convention. He has ~ 
further assured us that, in the absence of a "timely" 
resolution by the Conference of the issues before it, 
the Administration is prepared to support domestic 
legislation to provide alternative solutions. 


The Administration concept of a timely resolution 
of issues apparently is that described by Ambassador 
John R. Stevenson, Special Representative of the Presi- 
dent for the Law of the Sea Conference, in his letter 
to the "Wall Street Journal", published 7 January 1974, 
and which Senator Metcalf read into the "Congressional 
Record" of 21 January, copy attached. 
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We say "apparently," because in his 1 March 1973 
letter to Chairman Jackson of the Senate Committee on 
Interior and Insular Affairs, as well as in his testi- 
mony before the House Subcommittee on Oceanography on 
the same date, Mr. Charles N. Brower, then Acting Legal 
Adviser to the Department of State and Acting Chairman, 
Interagency Task Force on the Law of the Sea, said that 
"prudence dictates that we also begin at once to formu- 
late a legislative approach on a contingency basis...". 
Fifteen months later, we are still awaiting information 
on that legislative approach. 


According to Professor Moore, one responsibility 
of the Administration in this area is the preparation of 
an environmental impact statement on the effects of deep 
ocean mining, such a statement to include the results of 
at-sea work to be carried out by “our” experts, and to 
be completed in time to serve as a part of the govern- 
mental decision-making process before the end of 1975. 
If that responsibility is to be carried out, we are now 
at the point, if indeed not past it, when we must make 
a vigorous, concentrated effort to acquire the necessary 
information and data upon which valid judgments may be 
based. 


In view of the situation, we would appreciate your 
advising us at as early a date as is possible of the 
past efforts and present plans of the Executive Branch, 
and particularly of your own department, on the develop- 
ment of an ocean mining environmental statement, with 
emphasis on how the Executive Branch is taking advantage 
of ongoing and future at-sea operations by American ocean 
miners. 
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We would like to know whether your attention to 
this problem area has been merely a token one or whether 
there has been any serious consideration and any develop- 
ment of actual plans to solve your problem, in other 
words, whether your efforts have really "made it to sea.” 


We would also appreciate being advised how the 
functional responsibilities of NOAA have been adapted 
to the program, how NOAA capabilities have contributed 
thereto, whether the recent discontinuation of the Marine 
Mining Technology Center at Tiburon indicates a lack of 
concern for the problem area, whether there have been 
any results to date, and whether the degree of effort is 
consistent with the "in any event by 1975 at the latest” 
deadline. 


The only report we have thus far seen is the "En- 
vironmental Impact of Deep Sea Mining, Progress Report, ” 
by Dr. Oswald A. Roels of May 1973. That report, a 
summary of which was included in the 1973 "Mineral 
Resources of the Deep Seabed” hearings by the Subcommittee 
on Minerals, Materials, and Fuels of the Senate Committee 
on Interior and Insular Affairs, consisted primarily of 
a literature review of the properties of the sea floor 
and water column in certain areas of the ocean. It 
did, however, also include what was called a technical 
plan, devised to furnish the information necessary for 
a final environmental impact statement. While that 
suggested plan might be criticized as being too long 
drawn out, it did at least represent a concrete suggestion 
for handling the problem. As to that plan, and your 
consideration thereof, we would appreciate answers to the 
following specific questions: 
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(1) Was there a consideration of the plan by NOAA, 
by your department, or by any other Executive agencies? 
If so, was the suggested plan approved, disapproved, or 
approved in part? 


(2) Assuming that some plan has been adopted for 
implementation since May 1973, what are the constituent 
elements of the approved plan, what is the time frame 
for accomplishment of the various segments, and when 
will the final result be available? 


(3) Again assuming some approved plan has been 
adopted, what agencies or departments are involved in 
its implementation, what levels of funding for the 
implementation have been recommended by whom, and what 
levels of funding have been approved by NOAA, by you, 
and by the Office of Management and Budget? 


(4) If other departments and agencies are also 
involved in the implementation of the plan, please ad- 
vise us of the same type of information on their funding 
levels or indicate to us where we might obtain that 
information. 


We will appreciate your response to this letter at 
your earlicst convenience. The letter and your response 
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will be made a part of the record in future consideration 
of this problem. 


Very truly yours, 


THOMAS N. DOWNING, M.C. LEE METCALF, U.S.S. 
Chairman, Subcommittee o Chairman, Subcommitte@ on 
Oceanography, House Commit- Minerals, Materials, And 
tee on Merchant Marine and Fuels, Senate Commitffee on 
Fisheries Interior and Insular Affairs 


Enclosure 


cc: Professor John Norton Moore 
Honorable Roy L. Ash 
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$47 CONGRESS . 
ist Session S vA 1 3 
@ 


IN THE SENATE OF THE UNITED STATES 


Fersruary 18, 1975 


Mr. Mercatr (for himself, Mr. Barriert, Mr. Fannin, Mr. Hansen, Mr.. 
Jackson, Mr. Jounston, and Mr. Moss) introduced the following bill; 
which was read twice and, by unanimous consent, referred to the Com- 
mittee on Interior and Insular Affairs if and when reported to be jointly 
referred to the Committees on Armed Services, Commerce, and Foreign 
Relations for thirty days 


A BILL 


To provide the Secretary of the Interior with authority to pro- 
mote the conservation and orderly development of the hard 
mineral resources of the deep seabed, pending adoption of an 
international regime therefor. 


Be it enacted by the Senate and House of Representa- 
tives of the United States of America in Congress assembled, 
That this Act may be cited as the “Deep Seabed Hard Min- 
erals Act”. 

DECLARATION OF POLICY 

Sxo. 2. (a) Findings.—The Congress finds— 


(1) that the Nation’s hard mineral resource require- 
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ments will continue to expand in order to supply national 
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industrial needs and that: the demand for certain hard 
minerals will increasingly exceed available domestic 
sources of supply; ee 

(2) that, in the case of some minerals, the Nation 
is totally dependent upon foreign sources of supply and 
that the acquisition of mineral resources from foreign 
sources is a substantial factor in the national balance-of- 
payments position; 7 

(3) that the national security interests of the United 
States require the availability of mineral resources which 
are Wulepene en of the export polous aH foreign nations; 

(4) that there is an alternate source of supply of 
certain minerals which are significant in relation to 


national needs contained in the manganese nodules which 


~ exist in great abundance on the ocean floor; 


(5) that, to the agind that such nodules a are ieered 


outside the territorial ear and beyond the Continental 


Shelf of any nation, the nodules are available for utiliza- 


- ue by any nation with the ability to develop them; 


(6) that ‘United States mining companies hens 
developed the technwlUBy, stegessb ny for the development 


and processing of deep seabed nodules and, given the 


necessary security of tenure, are prepared to make ihe 


necessary capital - investment for such b development ae 


processing ; ; and 
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3 
1 (7) that it is in the national interest of the United 
D) States to utilize existing technology and capabilities of 
2B United States mining companies by providing for interim 
4 legislation which will encourage further efforts to insure 


On 


national access to available deep seabed hard minerals 


6 and to provide the means whereby the national program 
7 may be merged into an international program which 
8 evolves from negotiations on the Law of the Sea and is 
9 subsequently ratified by the United States. 

10 (b) Purroses.—The Congress declares that the pur- 


11 poses of this Act are— 


12 (1) to establish a national program to promote 
13 the orderly development of certain hard mineral re- 
14 sources of the deep seabed, pending the establishment 
15 of an international regime for that purpose; and 

16 (2) to insure the establishment of all practicable 
17 requirements necessary to protect the quality of the 
18 marine environment to the extent that that environment 
if may be affected by deep seabed hard mineral mining 
20 -development. 

2a DEFINITIONS 

22 Sc. 3. For the purposes of this Act— 

23 (a) “Secretary” means, except where its usage in- 
24 dicates otherwise, the Secretary of the Interior; 


25 (b) “deep seabed” means the seabed, and the subsoil 
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4 
thereof, lying seaward and outside the Continental Shelf 
of any nation; | 

(c) “Continental Shelf” refers to the seabed and 
subsoil of the submarine areas adjacent to the coast of 
any nation (including the coasts of islands), but outside 
the area of the territorial sea, to a depth of two hundred 
meters or, beyond that limit, to where the depth of the 
superjacent waters admits of the exploitation of the nat- 
ural resources of the said areas; 

(d) “block” means an area of the deep seabed hay- 
ing four boundary lines which are lines of longitude and 
latitude, the width of which may not be less than one- 
sixth the length, comprising not more than forty thou- 
sand square kilometers, and extending downward from 
the seabed to a depth of ten meters; 

(e) “hard mineral’ or “hard mineral resources” 
refers to nodules or accretions containing, but not limited 
to, iron, manganese, nickel, cobalt, and copper; 

(f) “development” means any operation of explora- 
tion and commercial recovery, other than prospecting, 
having the purpose of discovery, recovery, or delivery of 
hard minerals from the deep seabed ; 

(g) “prospecting” means any operation conducted 
for the purpose of making geophysical or geochemical 


measurements, bottom sampling, or comparable activities 
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5 
so long as such operation is carried on in a manner that 
does not significantly alter the surface or subsurface of 
the deep seabed; 

(h) “person” includes private individuals, associa- 
tions, corporations, or other entities, and any officer, em- 
ployee, agent, department, agency, or instrumentality of 
the Federal Government, of any State or local unit of 
government, or of any foreign government ; 

(i) “eligible applicant” means a citizen of the 
United States or a corporation or other juridical entity 
organized under the laws of the United States, or its 
States, territories, or possessions, and possessing such 
technical and financial capabilities as may be prescribed 
by the Secretary in order to assure effective and orderly 
development of hard mineral resources pursuant to a 
license issued under this Act; 

(j) “investment” means a commitment of funds, 
together with the interest costs thereof, commodities, 
services, patents, processes, and techniques, dedicated to 
the development of a licensed block or the processing of 
the recovered minerals; 

(k) “exploration” means the on-site observation and 
evaluation activity following the location and selection 
by an eligible applicant of a hard mineral deposit of po- 


tential economic interest, which has, as its objective, the 
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6 
establishment and documentaticn cf the nature, shape, 
concentration, and tenor of an ore deposit, and the na- 
ture of the environmental factors which will affect its 
susceptibility of being developed, including the sampling ~ 
of the deposit necessary for the design, fabrication, instal- 
lation, and testing of equipment; 

(1) “commercial recovery” nes recovery of hard 
minerals at a substantial rate of production (without 
regard to profit or loss), for the primary purpose of 
marketing or commercial use and does not include re- 
covery for sampling, experimenting im recovery methods, 
or testing equipment or plant for recovery or treatment 
of hard mimerals; 

(m) “reciprocating State’ means any foreign State, 
designated by the President as a State with requirements 
and procedures comparable to those of the United States 
under this Act, and which has undertaken to recognize 
licenses issued under this Act; and 

(n) ‘“‘mternational registry clearinghouse” means a 
recording agency or organization designated by the 
President in cooperation with reciprocating States. 

ACTIVITIES PROHIBITED 


Src. 4. (a) Except (1) as authorized pursuant to the 


24 provisions of this Act, including subsection (b) hereof, (2) 


25 as authorized under a license issued by a reciprocating State, 
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or (8) as may be authorized under a treaty, convention, or 
other international agreement, which is binding upon the 
United States, no person subject to the jurisdiction of the 
United States shall engage directly or indirectly in the 
development of hard mineral resources of the deep seabed. 
The prehibition of this subsection does not apply to equip- 
ment engineering development, prospecting, or ‘scientific 
research, nor to the rendering of contractual engineering, 
construction, or other services, not amounting to actual 
exploration or commercial recovery, nor to the furnishing 
of machinery, products, supplies, or materials to any organi- 
zation or person lawfully engaged in such development: 
Provided, That the development does not infringe upon a 
license recognized :as exclusive under the provisions of 
section 5(b) hereof. 

(b) In any case in which an eligible applicant is already 
engaged in the exploration of a block, on the date on which 
this Act takes effect, that eligible applicant may establish his 
priority of right by filing an application for a license to de- 
velop that block, without awaiting the issuance of applicable 
regulations under section 18. Thereafter, he may continue 
any exploration activities until such time as the Secretary 
acts upon the application, with any activity subsequent to 
the action of the Secretary to be determined by the decision 


of the Secretary under the provisions of section 5 hereof. 
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LICENSE TO DEVELOP 

Sec. 5. (a) GENERAL.—Pursuant to the provisions of 
this Act, the Secretary shall accept applications from, and 
issue licenses to, eligible applicants for the development of 
hard mineral resources of the deep seabed. Any license issued 
pursuant to this section shall be issued to the first eligible 
applicant who makes written application therefor, and ten- 
ders a fee of $50,000 for the block specified in the application 
and available for licensing. Such fee shall be deposited into 
an appropriate fund to be established in the Department of 
the Treasury, which fund shall be utilized for administrative 
and other costs incurred in the procesSing of applications for 
licenses under this Act. The fund shall be available for such 
purposes only as appropriated to the Secretary annually 
therefor. Before he may issue a license, the Secretary must 
first determine, in the consideration of each license ap- 
plication— 

(1) that the applicant is financially responsible and 
has demonstrated the ability to comply with applicable | 
laws, regulations, and license conditions; 

(2) that the operations under the license will not 
unreasonably interfere with other reasonable uses of the 
high seas, as defined by any treaty or convention to 
which the United States is signatory, or by customary 


international law; 
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(3) that the issuance of a license does not conflict 
with any obligations of the United States, established by 
treaty or other international agreement; and 

(4) that operations under the license will not pose 
an unreasonable threat to the integrity of the marine 
environment and that all reasonable precautions will be 
taken to minimize any adverse impact on that environ- 
ment. 

(b) NatuRE AND Duration or Licensr.—(1) Sub- 
ject to the provisions of section 12 hereof, any license issued 
pursuant to this Act shall be exclusive as against all persons 
subject to the jurisdiction of the United States or of any 
reciprocating State, and shall authorize development of the 
hard mineral resources of the deep seabed for specified blocks 
thereof: Provided, That in no event shall any license issued 
under this Act authorize the commercial recovery of such 
resources prior to January 1, 1976: And provided further, 
That, except to the extent that such licenses are authorized 


pursuant to the provisions of an international agreement es- 


| tablishing a regime for the development of mineral resources 


of the international seabed area beyond the limits of coastal 
State territorial or resource jurisdiction, no licenses shall be 
issued under this Act subsequent to the ratification by the 


United States of any such international agreement. 
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10 
(2) Priority of right for the issuance of a license shall 
be created and maintained by receipt by the Secretary of a 
license application from an eligible applicant: Provided, That 


the application is submitted in conformity with the provisions 
of this Act and the regulations promulgated by the Secretary 


pursuant to section 18 hereof. , 

— (3) An application, submitted in accordance with sub- 
section (b) of section 4 hereof and prior to the effective date 
of the regulations promulgated pursuant to seen 18 of 
this Act, shall be entitled to priority of right as established in 
paragraph (2) of this subsection: Provided, That the eligible 
applicant complies with the provisions of this Act, including, 
dut not limited to, the tender of the fee required by section 5, 
the furnishing of information required by subsection (b) of 
section 6, and the minimum expenditures required by sec- 
tion 8: Provided further, That the eligible applicant brings 
his application and his other activities into compliance with 
all applicable penis issued by the Secretary, as soon as 
such regulations become effective. 

(4) Every license issued under this Act shall remain in 
force for fifteen years and, where commercial recovery of 
the hard mineral resources has begun from a licensed block 
within the fifteen-year period, such license shall remain in 
force for as long as commercial recovery from the block 


continues. 
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(ec) TRANSFER OR SURRENDER oF Licensp.—Any 
license issued under this Act may be surrendered at will or, 
upon written request of the licensee, may be transferred by 
the Secretary to any other eligible applicant. Such license, as 
issued or as transferred, may be revoked for willful, sub- 
stantial failure to comply with the provisions of this Act, 
with any regulation promulgated thereunder, or with any 
license restriction or license condition: Provided, That the 
Secretary has first given the licensee written notice of such 
violation and the licensee has failed to remedy the violation 
within a reasonable period of time. Upon such failure, the 
Secretary shall notify the licensee in writing that he pro- 


poses to revoke such license and that the licensee has thirty 


days in which to request a hearing in accordance with section 


554 of title 5, United States Code, on the issues raised by the 


proposed revocation. The Secretary shall issue his decision 


’ regarding revocation within thirty days after the notice of 


proposed revocation, or after the completion of the hearings, 


if such hearings are requested by the licensee in accordance 


with this subsection. Any decision issued by the Secretary 
after hearings shall be subject to judicial review in accordance 
with the provisions of sections 701 through 706 of title 5, 
United States Code. 

(d) License Conprrions.—The Secretary is author- 


ized to include in any license issued, or transferred, under 
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12 
this Act, any reasonable conditions which he finds neces- 
sary to carry out the purposes of this Act. Such conditions 
shall be. prescribed on the basis of rules and regulations pro- 
mulgated pursuant to section 18 of this Act. | 
LICENSING PROCEDURES 

Sec. 6. (a) GENERAL.—The Secretary is authorized to 
establish procedures governing the application for, and the 
issuance of, licenses pursuant to this Act. Such procedures 
shall contain an adequate mechanism for full consultation 
with all other interested Federal agencies and departments, 
and for the full consideration of the views of any interested 
members of the general public. 

(b) Licrnszr APpPLicaTion.—EKach application shall 
contain such financial, technical, and other information as 
is specified under rules and regulations promulgated pursuant 
to section 18 of this Act. 

(c) Puspiic ACCESS TO ‘eataramis = (1) Copies 
of any communications, documents, reports, or information 
received from any applicant shall be made available to the 
public upon identifiable request, and at reasonable cost, unless 
such information may not be publicly released under the 
provisions of this subsection. 

(2) The Secretary shall not disclose information ob- 


tained by him under this section which concerns or relates 
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to trade secrets or other confidential matter referred to in 
section 1905 of title 18, United States Code. 

(3) Nothing contained in this subsection shall be con- 
strued to require the release to the public of any information 
described by subsection (b) of section 552 of title 5, United 
States Code, or which is otherwise protected by law from 
such release. 

(4) Prior to the issuance of the license, the following 
specific information required to be furnished to the Secretary 
under this Act and which is not otherwise protected from dis- 
closure under paragraphs (2) and (3) of this subsection 
may not be released outside the Government and may be 
disclosed within the Government only on a strictly need-to- 
know basis: 

(i) coordinates of licensed blocks; 

(ii) any other data which discloses directly or 
indirectly the coordinates of licensed blocks; and 

(ii) geological data related to the licensed block. 

(d) Notice, DEcision aNp Revinw.—(1) Within 
thirty days after receipt of an application, and prior to 
granting a license, the Secretary shall publish in the Federal 
Register a notice containing a summary of the application 
and information as to where the application and the avail- 


able supporting data may be examined allowing interested 
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persons at least sixty days for the submission of written data, 
views, or arguments to the granting of the license. The 
Secretary shall utilize such additional methods as he deems 
reasonable to inform interested persons and groups about 
the application and to invite their comments thereon. 

(2) The Secretary’s decision granung or denyimg a 
license shall be in writing and shall be made within sixty 
days following receipt of all views. The Secretary shall 
grant the license applied for when he finds that the applica- 
tion, as submitted, or as modified, meets the requirements 
of this Act and the rules and regulations promulgated 
hereunder. 

(3) Judicial review of the Secretary’s decision shall be 
m accordance with sections 701 through 706 of title 5, 
United States Code. 

(4) The Secretary shall maintain a registry in which 
is recorded the filing or withdrawal of an application for a 
license under this Act, the issuance, denial, expiration, sur- 
render, transfer, or revocation of such license, or the relin- 
quishment of any licensed portion of the deep seabed. Subject 
to the limitations of subsection (c) hereof, registry records 
shall be available for public inspection during the busimess 
hours of every working day. 


(5) The Secretary shall, and the applicant or licensee 


may, notify the international registry clearmghouse within 


15 
fourteen days of the filing or withdrawal of an application 
for a license under this Act, the issuance, denial, transfer, 
expiration, surrender, or revocation of such license, or the 
relinquishment of any licensed portion of the deep seabed. 

(6) The function of the international registry clearing- 
house shall consist solely of keeping records of nctices,- or 
applications for licenses, issuances, denials, transfers, or 
terminations of licenses, and the relinquishment of licensed 
portions of the deep seabed. Pending designation of such 
clearinghouse, notice to the Secretary shall constitute notice 
to the clearinghouse within the meaning of this Act. 

ENVIRONMENTAL CRITERIA 

Sec. 7. The Secretary shall consult with appropriate 
Federal agencies and departments regarding environmental 
criteria and shall establish objective environmental stand- 
ards, based on technical and scientific data, applied in a 
consistent manner under the rules and regulations of section 
18, to which operations under a license issued under this Act 
shall adhere. The Secretary may, from time to time, propose 
revisions of the rules and regulations regarding environ- 
mental standards, as scientific data may warrant. 

MINIMUM ANNUAL EXPENDITURES 

Sec. 8. (a) EXPENDITURES.—In connection with the 

development of hard mineral resources from each licensed 


block, the licensee shall make or cause to be made minimum 


(ce) 
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16 
expenditures in the following amounts per block until com- 


mercial recovery from such block is first mitiated: 


Year: Amount per year 
St eR AC RA PRETEEN 7 AREA "$100, 000 
Pith ected. 5 aS ae il fat Seb a ee 200, 000 
G22. ae as Wane, DUNPEMsen! - aN Oe CANOE ee 500, 000 
PUIG oe ok el ten ie Green Ok aa 1, 000, 000 


The minimum annual expenditures required under this section 
shall consist of expenditures for operations, facilities, and 
equipment as required or utilized for the evaluation of the 
block for which the development license is issued. Such ae 
penditures in any year in excess of the required minimum 
may be credited to requirements for later years. 

(b) REcorps.—Each recipient of a license under this 
Act shall keep such records as the Secretary shall prescribe, 
including records which fully disclose the expenditures for 
development required by this section, and such other records 
as will facilitate an effective audit of such expenditures. 

(c) Auprirs.—The Secretary and the Comptroller Gen- 
eral of the United States, or any of their duly authorized 
representatives, shall have access for the purpose of audit and 
examination to any books, documents, papers, and records of 
the licensees that are pertinent to the expenditures required 
under this section. 

AUTHORIZATION TO BEGIN COMMERCIAL RECOVERY 

Sec. 9. Upon completion of its exploration activities at 


any licensed block, the licensee shall so notify the Secretary 


17 


17 
and request from the Secretary an authorization to begin 
commercial recovery. Upon receipt of such request, and sub- 
ject to the provisions of section 12, the Secretary shall grant 
such authorization: Provided, That the licensee is in compli- 
ance with all conditions of the license and has furnished the 
Secretary with copies of all raw data generated in the normal 
course of the applicant’s work on the block and relating di- 


rectly to the documentation of the nature, shape, concentra- 
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tion, and tenor of the ore deposit of the licensed block and 


at 
oO 


the nature of the physical environmental factors which will 


11 affect such commercial recovery. 


12 AREAS WITHDRAWN FROM LICENSING; DENSITY 
13 LIMITATIONS 
14 Suc. 10. (a) No license shall be issued under this Act 


15 for any portion of the deep seabed— 


16 (1) which has been relinquished by the applicant 
17 under a license issued under this Act within the prior 
18 three years; 

AD jppr (2) which is subject either to a prior application for 
20 a license, or an outstanding license, under this Act, or 
21 from a reciprocating State; and 

22 (3) which, if licensed, would result in a holding by 
23 licensees under this Act of more than 30 per centum of 


24 an area of the deep seabed which is within a circle with 
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a diameter of one thousand two hundred and fifty 

kilometers. 

(b) No license shall be issued or transferred under this 
Act, and no person subject to the jurisdiction of the United 
States shall have a substantial interest in a license issued 
under this Act, which would result in any person directly or 
indirectly holding, controlling, or having a substantial interest 
in licenses for development of any portion of the deep sea- 
bed which that person could not hold directly under this Act 
in accordance with the limitations of this section. | 

RELINQUISHMENT OF LICENSED AREAS 

Src. 11. Within fifteen years of the license date for 
any block, and not later than the grant of authorization to 
exploit as provided for in section 9 hereof, the licensee shall, 
by written notice to the Secretary, relinquish 75 per centum 
of such block measured laterally. The relinquishment shall be 
such that the unrelinquished area or areas shall conform 
to the shape of a block as defined in section 3 hereof. The 
licensee shall select the area of the block to be relinquished 
and as many as four contiguous blocks of the same type held 
by the licensee may be treated as a single unit for selecting 
the area to be relinquished. 

INTERNATIONAL REGIME 
Src. 12. At such time as an international agreement, 


providing for the establishment of an international regime 
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for the development of the hard mineral resources of the 

deep seabed, shall become binding upon the United States, 

no additional licenses shall be issued pursuant to this Act, and 

licenses previously issued under this Act shall be made sub- 

ject to the provisions of that agreement. To the extent that 

ey are consistent with the provisions of the international 

regime, licenses previously issued shall continue in effect, and, 

to the extent possible under the international agreement, the 

United States shall exercise its rights and responsibilities 

under the agreement to insure their continuation under the 

international regime. 

INVESTMENT GUARANTY 
Sec. 13. To the extent that an international agreement, 

binding upon the United States, shall differ from the require-. 
ments of this Act, the United States shall provide the licensee 

with compensation in an effectively realizable form represent- 
ing the reduction in value of the investment resulting from 

the differing requirements: Provided, That the liability for 
compensation shall, until after an authorization for com- 

mercial recovery has been granted, be limited to compensa- 

tion in relation to equipment and facilities utilized for explo- 
ration purposes: Provided further, That ‘the Secretary of 
Commerce shall determine in the first instance the amount 
owing on the claims for compensation under this section: 


Provided further, That after an authorization for commercial 
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20 
recovery has been granted, the value of the investment shall 
be determined by subtracting from ‘the value of the original 
investment any gross profits realized from development and 
processing operations: And provided further, That the liabil- 
ity under this section shall terminate ten years after commer- 
cial recovery has begun. 
INVESTMENT INSURANCE 

_ So. 14. (a) On annual payment by any licensee of a 
premium to be determined by the Secretary of Commerce, 
utilizmg standard imsurance practices and based upon the 
relative risks involved, the United States shall insure the 
licensee, in an amount not exceeding the value of the invest- 


ment, for any damages suffered through the impairment of 


the insured investment, or through the removal of hard 


minerals from the licensed block, by any other person against 
whom a legal remedy either does not exist or is unavailable 


in any legal forum to which the licensee has access. The 


Secretary of Commerce shall determine the amount owing on 


any claim for reimbursement under this section. 

(b) Insurance under this section shall be available solely 
upon the request of the licensee and after the Secretary of 
Commerce has determined that the msurance coverage re- 
quested is not readily available at a reasonable premium 


elsewhere. 
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INVESTMENT GUARANTY AND INSURANCE FUND 

Sec. 15. There shall be established in the Treasury of 
the United States a Guaranty and Insurance Fund, which 
shall have separate accounts to be known as the Guaranty 
Reserve and the Insurance Reserve, which reserves shall be 
available for discharge of liabilities, as provided in sections 
13 and 14 of this Act, until such time as all such liabilities 
have been discharged or have expired or until all such 
reserves shall have been expended in accordance with the 


provisions of this section. The Insurance Reserve shall be 


funded by the premiums received from licensees, as provided 


in section 14 of this Act, and the Guaranty Reserve shall be 
funded by such sums as shall be appropriated pursuant to 
section 22 of this Act. 
NONDISCRIMINATORY TREATMENT 

Sec. 16. For purposes of export controls, section 27 of 
the Act of June 5, 1920, customs laws, and tax laws of 
the United States, and the applicable implementing regu- 
lations thereof, all hard minerals recovered from the deep 
seabed under a license issued pursuant to this Act shall 
be deemed to have been recovered within the United States, 
and such laws, regulations, and controls shall be admin- 


istered so that there will be no discrimination between 
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hard minerals recovered from the deep seabed and similar 
hard minerals recovered within the United States. 
( CONSORTIA 

Src. 17. (a) In any case of agreement between United 
States and foreign entities, with the resulting combination 
of interests receiving a development license under the au- 
thority of this Act, the applicability of sections 13, 14, and 
16, of this Act shall be limited to the proportion of interest 
owned by the United States entity or entities. 

(b) In the case of an agreement between United States 
and foreign entities with the resulting combination of in- 
terests receiving a development license from a reciprocating 
State, the provisions of section 16 of this Act, other than 
the applicability of section 27 of the Act of June 5, 1920, 
shall be applied as if the proportion of interest owned by 
the United States entity or entities were licensed pursuant 
to this Act. 

REGULATORY AUTHORITY 

Src. 18. (a) The Secretary is authorized to issue such 
reasonable rules and regulations as may be necessary to 
carry out the provisions of this Act, other than the provisions 
of sections 13, 14, and 15. 

(b) The rules and regulations issued under subsection 


(a) shall include provisions covering: 
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(1) eligibility standards and compliance; 

(2) licensing procedures, requirements, and com- 
pliance ; 

(3) ‘work requirements compliance ; 

(4) environmental standards and compliance; 

(5) multiple use standards and compliance; and 

(6) other matters specifically delegated to the 

Secretary under the Act. 

(c) The Secretary of Commerce is authorized to issue 
such reasonable rules and regulations as may be necessary to 
implement the provisions of sections 13, 14, and 15 of this 
Act. 

(d) Rules and regulations issued under this section 
shall be promulgated in accordance with provisions of sec- 
tion 553 of title 5, United States Code. 

JURISDICTION OF UNITED STATES DISTRICT COURTS 

Sec. 19. United States district courts shall have orig- 
inal jurisdiction of cases and controversies arising out of, 
or in connection with, development activities conducted in 
any area of the deep seabed under the authority of this Act, 
and proceedings with respect to any such case er controversy 
may be instituted in the judicial district in which any de- 
fendant resides, or may be found, or in the judicial district 


nearest the place where the cause of action arose. 
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PENALTIES 

Sec. 20. (a) Crivin PENALTIES.—Any person subject 
to the jurisdiction of the United States who violates any 
provision of this Act, or any rule or regulation issued pur- 
suant to section 18 hereof, shall be lable to a civil pen- 
alty of $10,000 for each day during which the violation 
continues. The penalty shall be assessed by the Secretary, . 
who in determining the amount of the penalty, shall consider 
the gravity of the violation, any prior violation, and the 
demonstrated good faith of the person charged in attempting 
to achieve rapid compliance after notification of the viola- 
tion. No pedal may be assessed until the person charged 
shall have been given notice of the violation involved, and 
an opportunity for a hearing. For good cause shown, the 
Secretary may remit or mitigate any penalty assessed. Upon 
failure of the person charged to pay an assessed penalty, the 
Secretary may request the Attorney General to commence an 
action in the appropriate district court of the United States 
for collection of the penalty without regard to the amount 
involved, together with such other relief as may be 
appropriate. 

(b) Crrminat Penatrres.—In addition to any other 
penalty, any person subject to the jurisdiction of the United 
States who willfully and knowingly violates any provision of 


this Act, or any rule or regulation issued pursuant to section 
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18 hereof, shall be punished by a fine of not more than 
$25,000 for each day during which such violation continues. 

(c) Liasmity or Vessets.—Any vessel, except a 
public vessel engaged in noncommercial activities, used in a 
violation of this Act, or of any rule or regulation issued pur- 
suant to section 18 hereof, shall be liable in rem for any civil 
penalty assessed or criminal fine imposed and may be pro- 
ceeded against in any district court of the United States 
having jurisdiction thereof; but, no vessel shall be liable un- 
less it shall appear that one or more of the owners, or bare- 
boat charterers was, at the time of the violation, a consenting 
party, or privy to such violation. 

ANNUAL REPORT 

Src. 21. The Secretary of Commerce and the Secretary 
of the Interior shall each report to the Congress annually, 
on or before June 30, with the first report to be made on or 
before June 30, 1975, on his activities under this Act, in- 
cluding recommendations for additional legislation as deemed 
necessary. 

AUTHORIZATION FOR APPROPRIATIONS 

Src. 22. (a) There are authorized to be appropriated 
for the current fiscal year and for each of the two succeeding 
fiscal years, such sums as may be necessary for the admin- 


istration of this Act. 
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(b) There are authorized to be appropriated to the 
Secretary of Commerce, to remain available until expended, 


such sums as may be necessary from time to time to replenish 


or increase the Guarantee Reserve of the Insurance and 


Guaranty Fund, or to discharge the liabilities under section 
13 of this Act. 
EFFECTIVE DATE; SEPARABILITY 
Src. 23. This Act shall take effect on the date of its 
enactment. If any provision of this Act or any application 
thereof is held invalid, the validity of the remainder of the 
Act, or of any other application, shall not be affected 


thereby. 


AppENDIx F 


Deepsea Ventures, Inc.: Notice of Discovery and Claim of Exclusive 
Mining Rights, and Request for Diplomatic Protection and Protec- 
tion of Investment 
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DEEPSEA VENTURES, INc.: NoTICE oF DISCOVERY AND CLAIM OF EXcLUSIVE MINING 


RIGHTS, AND REQUEST FOR DIPLOMATIC PROTECTION AND PROTECTION OF 
INVESTMENT + 


[Filed, November 15, 1974] 

NOVEMBER 14, 1974. 
Hon. Henry A. KIssrinacer, 

Secretary of State, 

U.S. Department of State, Washington, D.C. 


NOTICE OF DISCOVERY AND CLAIM OF EXCLUSIVE MINING RIGHTS, AND REQUEST FOR 
DIPLOMATIC PROTECTION AND PROTECTION OF INVESTMENT, BY DEEPSEA VENTURES, INC. 


My DEAR Mr. SECRETARY: Deepsea Ventures, Inc., a Delaware corporation 
having its principal place of business in the County of Gloucester, The Common- 
wealth of Virginia, U.S.A., respectfully makes of record, by filing with your 
office this Notice of Discovery and Claim of Exclusive Mining Rights and Re- 
quest for Diplomatic Protection and Protection of Investment, by Deepsea 
Ventures, Inc. (hereinafter ’’Claim’”’), as authorized by its Board of Directors 
by resolution dated 30 October 1974, a certified copy of which is annexed hereto 
as Exhibit A [not reproduced]. 


Notice of Discovery and Claim of Exclusive Mining Rights 


Deepsea Ventures, Inc., (hereinafter ‘“Deepsea’’), hereby gives public notice 
that it has discovered and taken possession of, and is now engaged in develop- 
ing and evaluating, as the first stages of mining, a deposit of seabed man- 
ganese nodules (hereinafter “Deposit’’). The Deposit, illustrated by the sketch 
annexed as Exhibit B, is encompassed by, and extends to, lines drawn between 
the coordinates numbered in series below, as follows: [I.L.M. page 57] 

From: (i) Latitude 15°44’ N., Longitude 124°20’ W. A line drawn West 
to: (2) Latitude 15°44’ N., Longitude 127°46’ W. And thence South to: 
(3) Latitude 14°16’ N., Longitude 127°46’ W. And thence East to: (4) 
Latitude 14°16’ N., Longitude 124°20’ W. and thence North to the point 
or origin. 

These lines include approximately 60,000 square kilometers for purposes of 
development and evaluation of the Deposit encompassed therein, which area 
will be reduced by Deepsea to 30,000 square kilometers upon expiration of a 
term of 15 years (absent force majeure) from the date of this notice or upon 
commencement (absent force majeure) of commercial production from the De- 
posit, whichever event occurs first. The Deposit lies on the abyssal ocean floor 
in water depths ranging between 2,300 to 5,000 meters and is more than 1000 
kilometers from the nearest island, and more than 1300 kilometers seaward 
of the outer edge of the nearest continental margin. It is beyond the limits of 
seabed jurisdiction presently claimed by any State. The overlying waters are, of 
course, high seas. 

The general area of the Deposit was identified in August of 1964 by the 
predecessor in interest of Deepsea, and the Deposit was discovered by Deep- 
sea on August 31, 1969. 


1 Reproduction from the text provided _to International Legal Materials by Deepsea Ven- 
tures, Inc. The Notice was filed in the office of the U.S. Secretary of State on Nov. 15, 1974. 
An original was also filed and recorded as: (1) Deed Poll No. 1659 in_the Office of the 
Clerk of the Circuit Court of Gloucester County, Virginia on Noy. 15, 1974; and (2) Deed 
Poll No. 02421 in the Office of the Recorder of New Castle County, Delaware on Noy. 22, 
1974. Conies were also sent to 'the addressees listed in Exhibit E at LLM. page 63. 

As of Jan. 15, 1975, there had been two responses to ‘the notice: (1) a U.S. Department 
of State statement made available in response to press inquiries, and (2) a response from 
the Embassy of Canada at Washington, D.C. These appear respectively at I.L.M. pages 66 
and 67. As other responses become available, I.L.M. will attempt to carry the text. 

The Opinion of the Law Offices of Northcutt Ely on ‘International Law Applicable to 
Deepsea Mining,’ submitted to Deepsea Ventures, Inc., on Noy. 14, 1974, is available at 
the Library of the American Society of International Law. 
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Further exploration, evaluation, engineering development and processing re- 
Search have been carried out to enable the recovery of the specific manganese 
nodules of the Deposit and the production of products and byproducts therefrom. 

The work done, and in progress, is summarized in the annexed affidavits, Ex- 
hibits C and D. [1.L.M. pages 58 and 61.] 

Deepsea, or its successor in interest, will commence commercial production 
from the Deposit within 15 years (absent force majeure) from the date of this 
Claim, and will conclude production therefrom within a period (absent force 
majeure) of 40 years from the date of commencement of commercial production 
whereupon the right shall cease. 

Deepsea has been advised by Counsel, whose names appear at the end hereof, 
that it has validly established the exclusive rights asserted in this Claim under 
existing international law as evidenced by the practice of States, the 1958 
Convention on the High Seas, and general rules of law recognized by civilized 
nations. 

Deepsea asserts the exclusive rights to develop, evaluate and mine the De- 
posit and to take, use, and sell all of the manganese nodules in, and the minerals 
and metals derived, therefrom. It is proceeding with appropriate diligence to do 
so, and requests and requires States, persons, and all other commercial or po- 
litical entities to respect the exclusive rights asserted herein. Deepsea does not. 
assert, or ask the United States of America to assert, a territorial claim to the 
seabed or subsoil underlying the Deposit. Use of the overlying water column, as 
a freedom of the high seas, will be made to the extent necessary to recover and 
transport the manganese nodules of the Deposit. 

Disturbance of the seabed and subsoil underlying the Deposit will be tem- 
porary and will be restricted to that unavoidably occasioned by recovery of the 
manganese nodules of the Deposit. To facilitate the United States of America’s 
domestic policies and programs of environmental protection, Deepsea will pro- 
vide, at no cost, reasonable space for U.S. Government representatives of the 
United States of America on vessels utilized by Deepsea in the development and 
evaluation of the Deposit. Deepsea does not intend to process at sea the man- 
ganese nodules from the Deposit. 

It is Deepsea’s intention, by filing this Claim in your office and in appropriate 
State recording offices, to publish this Claim and provide notice and proof of the 
priority of the right of Deepsea to the Deposit, and its title thereto. 

A true copy of this Claim is being filed for recordation in the office of the Sec- 
retary of State of the State of Delaware, U.S.A., the State wherein Deepsea is 
incorporated, and on 15 November 1974 in the office of the Clerk of the Circuit 
Court of Gloucester County, Virginia, U.S.A., the county and Commonwealth 
of Deepsea’s principal place of business. Copies of this claim are also being pro- 
vided to others, as specified in the annexed Exhibit HE. [I.L.M. page 63. ] 

We ask that this Claim, and all of the annexed Exhibits, be made available 
by your office for public examination. 


Request for Diplomatic Protection and Protection of Integrity of Investment 

Deepsea respectfully requests the diplomatic protection of the United States 
Government with respect to the exclusive mining rights described and asserted 
in the foregoing Claim, and any other rights which may hereafter accrue to 
Deepsea as a result of its activities at the site of the Deposit, and similar pro- 
tection of the integrity of its investments heretofore made and now being under- 
taken, and to be undertaken in the future. 

This request is made prior to any known interference with the rights now being 
asserted, and prior to any known impairment of Deepsea’s investment. It is 
intended to give the Department immediate notice of Deepsea’s Claim for the pur- 
pose of facilitating the protection of Deepsea’s rights and investments should 
this be required as a consequence of any future actions of the United States Gov- 
ernment or other States, persons, or organizations. 

The protection requested accords with the assurances given on behalf of the Ex- 
ecutive Department to the Congress of the United States, including those by 
Ambassador John R, Stevenson, by Honorable Charles N. Brower, and by Honor- 
able John Norton Moore, as follows: 

“The Department does not anticipate any efforts to discourage U.S. nationals 
from continuing with their current exploration plans. In the event that US. 
nationals should desire to engage in commercial exploitation prior to the estab- 
blishment of an internationally agreed regime, we would seek to assure that 
their activities are conducted in accordance with relevant principles of inter- 
national law, including the freedom of the seas and that the integrity of their 
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investment receives due protection in any subsequent international agreement.” 
Letter of January 16, 1970, from John R. Stevenson, Legal Advisor, Department 
of State, to Lee Metcalf, Chairman, Special Subcommittee on the Outer Con- 
tinental Shelf, U.S. Senate, reproduced in Hearings before the Special Senate 
Subcommittee on the Outer Continental Shelf, 91st Cong., 1st and 2d Sess. at 
210 (1970). 

“At the present time, under international law and the High Seas Convyen- 
tion, it is open to anyone who has the capacity to engage in mining of the 
deep seabed subject to the proper exercise of high seas rights of other countries 
involved.” Statement of Charles N. Brower, Hearings before the House Sub- 
committee on Oceanography of the Committee on Merchant Marine and Fish- 
eries, 98d Cong., Ist Sess., at 50 (1974). 

“Tt is certainly the position of the United States that the mining of the deep 
seabed is a high seas freedom and I think that would be a freedom today under 
international law. And our position has been that companies are free to engage 
in this kind of mining beyond the 200-meter mark subject to the international 
regime to be agreed upon, and of course, assured protection of the integrity of 
investment in that period.” Statement of John Norton Moore, Hearings before 
the Senate Subcommitee on Minerals, Materials and Fuels, 93d Cong., ist 
Sess., at 247 (1973). 

The language of these extracts, and other statements similar to them made 
by these and other responsible officers of the Executive Branch is consistent 
with the Executive’s continuing practice as reflected in a paragraph in President 
Taft’s Message to the Congress of December 7, 1909, where he said: 

“The Department of State, in view of proofs filed with it in 1906, showing 
American possession, occupation and working of certain coal-bearing lands in 
Spitzbergen [Spitzbergen was at that time recognized as being not subject to 
the territorial sovereignty of any State] accepted the invitation under the 
reservation above stated [i.e., the questions of altering the status of the islands 
as countries belonging to no particular State and as equally open to the citizens 
and subjects of all States, should not be raised] and under the further reserva- 
tion that all interests in those islands already vested should be protected and 
that there should be equality of opportunity for the future.’ Annual Message of 
the President to Congress, 7 December 1909, [1901] For. Rels. of the U.S. IX 
at XIII (1914). 

Deepsea has used its best efforts to ascertain that there are no pipelines, 
cables, military installations, or other activities constituting an exercise of 
freedom of the high seas in the area encompassing the Deposit or in the super- 
jacent waters, with which Deepsea’s operations might conflict. So far as is 
known, no claim of rights has been made by any State or person with respect 
to said Deposit or any other mineral resources in the area encompassing the 
Deposit and no State or person has established effective occupation of said 
area. 

Initially, approximately 1.35 million wet metric tons of nodules will be 
recovered by Deepsea from the Deposit per year. In accord with market condi- 
tions, this may later be expanded to as much as 4 million wet metric tons per 
year recovered. Deepsea’s processing and refining technology, successfully dem- 
onstrated in its pilot plant, will recover copper, nickel. cobalt, manganese, and 
other products, depending on the market situation and competitive conditions. 
The recovered weight of the major four metals that the initial 1.35 million wet 
metric tons of nodules will yield per year will be approximately as shown in 
Column A below. Column B gives some indication of the dependency of the 
United States of America upon imports for these four metals. 
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The importance of these minerals to the economy of the United States does 
not require elaboration. It has been effectively expressed to the Congress by 
the Executive Branch. 

For your information, the capital stock of Deepsea is at present wholly owned 
by nationals of the United States. Ninety per cent thereof is owned by Tenneco 
Corporation, a Delaware corporation, and the other ten percent is owned by 
individuals, all of whom are United States citizens. At this date stock options 
are outstanding which, if all are exercised, will result in acquisition of the follow- 
ing percentages of ownership of Deepsea’s capital stock by others: 


23.75 percent: Essex Iron Company, a New Jersey corporation, a wholly owned 
subsidiary of United States Steel Corporation, a Delaware corporation. 
23.75 percent: Union Mines Inc., a Maryland corporation, a wholly owned sub- 

sidiary of Union Miniere, S.A., a Belgian corporation. 
23.75 percent: Japan Manganese Nodule Development Co., Ltd., a Japanese 
corporation. 
Respectfully, 
DEEPSEA VENTURES, INC.” 


2The Notice was signed by John E. Flipse, President, and Northeutt Ely, L. F. E. 
Goldie, and R. J. Greenwald, as Counsel. The signature of the President was duly 
notarized. 
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EXHIBIT B 


EXHIBIT C 


SWORN STATEMENT 


DISTRICT OF COLUMBIA, Ss: 
John E. Flipse, being duly sworn, deposes that: 
1. He resides at the Cove, Gloucester, Virginia, U.S.A., and that he is a citi- 


zen of the United States of America, and that he is 53 years of age. 
2. He was, from September 1957 to October 1968, employed by~the Newport 


News Shipbuilding and Dry Dock Company, a Delaware Corporation having its 
principal place of business in Newport News, Virginia, U.S.A. 


52-273 O- 75 - 14 
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3. From 1962 to October 1968, he was responsible for and directed the activ- 
ities of the Research Division of Newport News Shipbuilding and Dry Dock 
Company and specifically the program of investigating the technical and eco- 
nomie feasibility of deep ocean manganese nodule mining as conducted by that 
Company, during which time he served in the capacity of Director of Research 
and Assistant to the President (among other responsibilities) with continuous 
control over said ocean mining program and was responsible for planning, oper- 
ations, budgeting and obtaining corporate support during the conduct of said 
program. 

4. He prepared the documentation and directed the transfer of the interest of 
Newport News Shipbuilding and Dry Dock Company to Deepsea Ventures, Inc., 
a Delaware Corporation, having its principal place of business in Gloucester 
County, Virginia, U.S.A., in September of 1968, during which month both com- 
panies became subsidiaries of Tenneco, Inc., a Delaware Corporation having its 
principal place of business in Houston, Texas, U.S.A. The assets of said ocean 
mining program including, but not limited to, the Research Vessel PROSPEC- 
TOR, the trip reports, engineering reports, designs, notebooks, files and rights to 
the patents developed prior to said transfer date, were transferred from New- 
port News Shipbuilding and Drydock Company to Deepsea Ventures, Inc., along 
with certain personnel knowledgeable in the technical and business aspects of 
the program. , 

5. From October 7, 1968, until this date, he has served as President of Deepsea 
Ventures, Inc., and directed the continuation and expansion of the transferred 
program to prove the technical and economic feasibility of deep ocean mining, 
said program including the prospecting and exploration of the deep ocean floor of 
the Pacific Ocean, the development and testing of components and mining sys- 
tems, and the development and testing of processes for winning the metals from 
manganese nodules, and he directed the preparation of summary resources data, 
engineering reports, filing of patent applications, and the economic analysis of a 
proposed commercial deep ocean mining system. 

6. As a result of the foregoing activities, attention was concentrated in the 
California Seamount area of the Clarion Fracture Zone of the Baja California 
Oceanographic Province, identified during cruises of R/V PROSPECTOR (owned 
by Deepsea’s predecessor in interest) during August 1964 and April/May 1965. 
Further cruises based thereon resulted, on August 31, 1969, at 1820 local time, 
in recovery of a particularly significant grab sample of nodules from a station 
at 15°28’ N. Latitude 125°00.5’ W. Longitude. Survey activity on this cruise con- 
‘tinued as far south as 15°12.5’ N., 125°02’ W. 

7. Since August 31, 1969, further surveys during 16 cruises, of three to four 
weeks duration each, have further defined the extent of the deposit discovered on 
that date. These activities included the taking of some 294 discrete samples, in- 
cluding the bulk dredging of some 164 tons of manganese nodules from some 263 
dredge stations, 28 core stations and three grab sample stations, cutting of some 
28 cores, approximately 1,000 lineal miles of survey of sea floor recorded by tele- 
vision and still photography, etc. As a result, the deposit of nodules (hereinafter 
‘“Deposit”) identified with the discovery has been proved to extend generally 
throughout the entire area encompassed by lines drawn as follows: 

From: (1) Latitude 15°44’ N., Longitude 124°20’ W. A line drawn West to: 
(2) Latitude 15°44’ N., Longitude 127°46’ W. And thence South to: (8) Lati- 
tude 14°16’ N., Longitude 127°46’ W. and thence Hast to: (4) Latitude 14° 
16’ N., Longitude 124°20’ W. And thence North to the point of origin includ- 
ing approximately 60,000 square kilometers, lying on the seabed of the abys- 
sal ocean, in water depths between 2,300 to 5,000 meters. This Deposit is 
some 1,300 kilometers from the nearest continental margin, and some 1,000 
kilometers from the nearest island. 

8. Principal characteristics of the Deposit, based upon data acquired to date, 
are: 


Average Assay, percent (dry weight) : 
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9. It has been determined, after more than 10 years of exploration and survey, 
at-sea equipment testing and mineral and metal processing development, that 
deposits of manganese require tailoring the design of the mining and processing 
systems for each specific deposit, that geographic location, sea floor topography, 
sea floor sediment properties, nodule size, grade and concentration variation and 
nodule chemistry are sufficiently different so as to make a mining and processing 
system, which is based on one deposit, suffer important economic penalties if uti- 
lized for another deposit. 

10. To this end dredge heads and mining systems have been designed by 
Deepsea Ventures, Inc., for the specific sediments, nodule properties, and water 
depths at, over and/or under the Deposit, and process design and pilot plant 
operations have been tailored to the nodules of grade and chemical composition 
of the manganese nodules in the Deposit. The cost to date of prospecting, explo- 
ration, design and test efforts required to identify and evaluate the potential of 
the Deposit has been approximately U.S. $20,000,000. Further exploration, eval- 
uation, and development of the Deposit and associated facilities will consume 
some three years and cost between U.S. $22,000,000 and U.S. $36,000,000. Such 
further exploration, evaluation and development of the Deposit commenced on 
1 November 1974. ; 

11. Deepsea intends to commence commercial production of the Deposit within 
15 years at an initial rate of approximately 1.35 million wet metric tons of man- 
ganese nodules per year, which rate may be expanded according to market con- 
ditions to as much as 4 million wet metric tons per year. The Company intends to 
process said nodules at a land-based processing plant which will yield as the 
products thereof copper, nickel, cobalt and manganese and other products. 


(signed by) JoHN E. F1Lrpss,* 
President, Deepsea Ventures, Inc. 


EXHIBIT D 


Sworn STATEMENT 


COMMONWEALTH OF VIRGINIA, U.S.A., 


County of Gloucester, ss: 


Raymond Kaufman, being duly sworn, deposes that: 

1. He resides at 112 Cove Road, Williamsburg, Virginia, U.S.A., and that he 
is a citizen of the United States of America, and that he is 48 years of age. 

2. From December 1968 to 15 November 1974, he served as Vice President Tech- 
nical to Deepsea Ventures, Inc., a Delaware Corporation having its principal 
place of business in Gloucester County, Virginia, U.S.A. 

8. During this period he directed the technical activities of Deepsea Ventures, 
Ine., associated with ocean mineral deposit prospecting and surveying, mining 
equipment development and mineral processing development. 

4. Commencing November 1, 1974, he has directed and will direct a technical 
program of Deepsea Ventures, Inc., to develop and evaluate a potential Pacific 
Ocean manganese nodule deposit described in the affidavit of Mr. John E. Flipse, 
dated November 15, 1974 (hereinafter ‘“‘Deposit’”’), which will take and use from 
1.35 to 4 million wet metric tons of manganese nodules per year for a 40-year 
period. This development and evaluation program will be accomplished in three 
principal phases: 

PHASE I—DEPOSIT EVALUATION 


The objective of this Phase is to confirm that the Deposit contains sufficient: 
ore reserves in a favorable oceanographic environment to support the mining 
and processing operation for a period of 40 years. Phase I is being conducted 
over an approximate three-year period and will require 15 to 30 course grid 
survey cruises by the Company’s R/V PROSPECTOR to acquire the data re- 
quired to assess the economic potential of the Deposit. The acquisition of bulk 
samples from the Deposit will be achieved as a product of a pilot-scale mining 
ship/system test to be conducted on the Deposit. The estimated expenditure on 
activities directly related to, or at the site of, the Deposit during Phase I will be 
approximately U.S. $22,000,000 to U.S. $30,000,000. Subsequent evaluations of 
the Deposit will be conducted to define technical details necessary for mining. 


1 The signature was duly notarized. 
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PHASE II—INITIAL MINE DEVELOPMENT 


The objective of this Phase (which may commence during Phase I above) 
is to develop a detailed plan to mine the Deposit effectively. This will require 
a comprehensive fine grid survey effort to map the sea floor, to provide topo- 
graphical maps with a contour interval approaching one to ten meters, to locate 
obstructions and to determine ore distribution, concentration and assay varia- 
tions for use in developing an effective mining plan for the Deposit. The work 
will be accomplished over a three-year period during which time data will be 
acquired, reduced, analyzed and evaluated. Due to the very large areas involved, 
the detailed fine grid survey of the entire Deposit will be completed in Phase III 
(below). The survey and analysis work in Phase II will be conducted over an 
area sufficient to provide ore for about three years mining at rates of 1.35 mil- 
lion wet metric tons of manganese nodules per year. The anticipated expendi- 
ture at the site of the Deposit is U.S. $10,000,000 to U.S. $15,000,000 during the 
first three years of Phase II. 


PHASE III—INCREMENTAL MINE DEVELOPMENT/RECONNAISSANCE SURVEYS DURING 
COMMERCIAL PRODUCTION 


The principal objective of this Phase is to continue the fine grid mining plan 
development, while concurrently mining successive tracts of a size blocked out as 
described in connection with Phase II. Mapping will proceed at a rate needed to 
provide mining data for at least one year’s activity about three years in advance 
of the actual mining. In addition, a secondary objective of this Phase is to conduct 
broad area reconnaissance and prospecting surveys aimed at discovering addi- 
tional ore bodies for future growth and expansion. This work will be undertaken 
as a continuing activity over the whole period of exploitation and production. 

5. The survey and mine site development and evaluation program is one 
segment of an ocean mining technical development project which also includes 
the development of the mining, transportation and support, and ore processing 
segments. The technical and economic development of these elements is critically 
related to the properties of the specific deposit regarding sea floor engineering 
parameters, terrain, water depth, nodule character, distribution and assay, 
geographic location and chemical composition. The Phase I and Phase II expendi- 
tures previously referred to, do not include the costs of production mining equip- 
ment, ships, terminals, or processing plants. These latter costs are currently 
projected to exceed U.S. $120,000,000, and are scheduled to commence on com- 
pletion of Phase I. 

6. Deepsea intends to mine the Deposit at an initial rate of approximately 1.35 
million wet metric tons of manganese nodules per year, which rate may be 
expanded to as much as 4 million wet metric tons per year. The Company intends 
to process said nodules at a land-based processing plant which will yield as the 
products thereof copper, nickel, cobalt and manganese and other products. 


(Signed by) RayMonD KAUFMAN, 
Vice President, Deepsea Ventures, Inc. 


ExHIsit 
Notice List 


True copies of the “Notice of Discovery and Claim of Exclusive Mining Rights 
and Request for Diplomatic Protection and Protection of Investment, by Deepsea 
Ventures, Ine.”’, dated 14 November 1974, to which this notice list is appended as 
Exhibit E, shall be mailed by certified or registered airmail, return receipt 
requested, postage and certification or registration fee prepaid, by Deepsea 
Ventures, Inc. to each addressee listed in this Exhibit BH. In addition, legal notice 
shall be published in as many of the following locations as is possible and prac- 
ticable: Washington, D.C., U.S.A.; London, United Kingdom; Bonn, Germany ; 
Paris, France; Moscow, U.S.S.R.; Tokyo, Japan; Ottawa, Canada; Brussels, 
Belgium ; Caracas, Venezuela; Monrovia, Liberia; Singapore; New Delhi, India; 
Canberra, Australia; Tai Pei, Taiwan; Gloucester Point, Virginia and Wilming- 
ton, Delaware. 


1 The signature was duly notarized. 
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The Honorable Frederick B. Dent, Secretary of Commerce, Department of Com- 
merce, Fourteenth Street between Constitution Avenue and FE Street, NW., 
Washington, D.C, 20230. 

The Honorable James R. Schlesinger, Secretary of Defense, Department of De- 
fense, The Pentagon, Washington, D.C. 20301. 

The Honorable Rogers C. B. Morton, Secretary of Interior, Department of In- 
terior, C Street between 18th and 19th Streets, NW., Washington, D.C. 20240 

The Honorable William EH. Simon, Secretary of the Treasury, Department of the 
Basse Fifteenth Street and Pennsylvania Avenue, NW., Washington, D.C. 

The Honorable Henry A. Kissinger, Assistant to The President for National Se- 
curity, Affairs, National Security Council, Executive Office Building, Washing- 
ton, D.C. 20506. 

The Senate Committee on Interior and Insular Affairs, c/o Senator Henry M. 
ee Chairman, Room 1387, Old Senate Office Building, Washington, D.C. 

The Senate Committee on Interior and Insular Affairs, Subcommittee on Minerals, 
Materials, and Fuels, c/o Senator Lee Metcalf, Chairman, Room 427, Old Senate 
Office Building, Washington, D.C. 20510. 

The House Committee on Merchant Marine and Fisheries, c/o Representative 
Leonor K. Sullivan, Chairman, Room 2221, Rayburn House Office Building, 
Washington, D.C. 20515. 

The House Committee on Merchant Marine and Fisheries, Subcommittee on 
Oceanography, c/o Representative Thomas N. Downing, Chairman, Room 2135, 
Rayburn House Office Building, Washington, D.C. 20151. 

The Honorable H. Guyford Stever, Director, National Science Foundation, 1800 
G Street NW., Washington, D.C. 20550. 

The Honorable Kurt Waldheim, Secretary General of the United Nations, the 
United Nations, New York 10017. 

Dr. Maurice Rattray, Head, Department of Oceanography, University of Wash- 
ington, Seattle, Wash. 98195. 

Dr. John P. Craven, Dean of Marine Programs, University of Hawaii, Honolulu, 
Hawaii. 

Dr. W. A. Nierenberg, Dean and Director, Scripps Institution of Oceanography, 
P.O. Box 109, La Jolla, Calif. 92037. 

Mr. Manik Talwani (Interim Director), Department of Geology, Lamont Doherty 
Geological Observatory, Columbia University, New York, N.Y. 10027. 

Dr. Paul M. Fye, President and Director, Woods Hole Oceanographic Institute, 
Woods Hole, Mass. 02543. 

Office of the Ambassador, Embassy of Australia, 1601 Massachusetts Avenue, 
Washington, D.C. 20036. 

Office of the Ambassador, Embassy of Belgium, 3330 Garfield Street, Washington, 
D.C. 20008. 

Office of the Ambassador, Embassy of Bulgaria, 2100 Sixteenth Street, Washing- 
ton, D.C. 20009. 

Office of the Ambassador, Embassy of Canada, 1746 Massachusetts Avenue, Wash- 
ington, D.C. 20036. 


_- Office of the Ambassador, Embassy of Czechoslovakia, 3900 Linnean Avenue, 


gs 


« 


Washington, D.C. 20008. 
Office of the Ambassador, Embassy of France, 2535 Belmont Road, Washington, 
D.C. 20008. 
Office of the Ambassador, Embassy of Federal Republic of Germany, 4645 Reser- 
voir Road, Washington, D.C. 20007. 
Office of the Ambassador, Embassy of Great Britain, 3100 Massachusetts Avenue, 
Washington, D.C. 20008. 
_Office of the Ambassador, Embassy of Hungary, 2437 15th Street, Washington, 
D.C. 20009. 
Office of the Ambassador, Embassy of Japan, 2520 Massachusetts Avenue, Wash- 
ington, D.C. 20008. 
- Office of the Ambassador, Embassy of Poland, 2640 16th Street, Washington, D.C. 
20009. 
Office of the Ambassador, Embassy of Union of Soviet Socialist Republies, 1125 
16th Street, Washington, D.C. 20036. ; 
Tenneco Ocean Metals Development Corp., c/o Tenneco Corp., P.O. Box Bold, 
Houston, Tex. 77001. Attention: Mr. 8S. Askin, President. 


“a 


198 


Japan Manganese Nodule Development Co., Ltd., c/o Nichimen Co., Ltd., Nat- 
ural Resources Development Division, 11-1, Nibhonbashi, 3-chome, Chuo-ku, 
Tokyo, Japan 108. Attention : Mr. S. Hiraoka, Executive Vice President (JAM). 

Japan Cotton Co. (Nichimen Co., Ltd.), P. O. Box 1247, Dallas Tex. 75221. Atten- 
ton: Mr. H. Nakahara, President. 

C. Itoh & Co., Ltd., Mineral Resources Development Department, 4, 2-chome, Hon- 
cho, Nibonbashi, Chuo-ku, Tokyo, Japan. 

Kanematsu-Gosho, Ltd., Non-Ferrous Metals Department, 5, Takara-cho 2-chome, 
Chuo-ku Tokyo, Japan. 

Union Mines, Ine., c/o Union Miniere, Department Investissements, Rue de la 
Chancellerie 1, B—1000, Brussels, Belgium. 

E. H. Tuck, Esq., Sherman & Sterling, 53 Wall Street, New York, N.Y. 10005. 

Essex Iron Co., Room 2786, 600 Grant Street Pittsburgh, Pa. 15230. Attention 
Mr. Phillips Hawkins, President. 

Amax, Inc., 1270 Avenue of the Americas, New York, N.Y. 10020. Attention Mr. 
D. J. Donahue, President. 

American Smelting & Refining Co., 120 Broadway, New York, N.Y. 10005. Atten- 
tion Mr. R. L. Hennebach, President. 

Arbeitsgembinschaft Meerestechnisch Gewinnbare Rohstof, D-300 Hannover 1, 
Postfach 4827, Arnstrasse 1, Federal Republic of Germany. 

The Broken Hill Proprietary Corp., Ltd., Central Research Laboratories, short- 
land, N.S.W. 2307, Australia. Attention: Dr. J. B. Lean, Research Manager. 

Cnexo (Centre National Pour L’Exploration des Oceans), Centre Oceanologique 
de Bretagne, B.P. 337, Brest 29N., France. Attention: Mr. Charles Christian 
Charles. 

Consolidated Gold Fields Ltd., 49 Moorgate, London EHC2R 6BQ, England. At- 
tention: Mr. J. D. McCall, Chairman. 

Demag AG, 41 Duisburg, Wolfgang-Reuter-Platz, Federal Republic of Germany, 
Attention: Dr. H. G. Sohl, Chairman. 

Deep Ocean Mining Association, c/o Sumitomo Metal Mining Co., Ltd., 5-11-3, 
Shinbashi, Minatoku, Tokyo, 105, Japan. Attention: Mr. Kenjiro Kawakami, 
Chairman. 

Deep Ocean Mining Association, c/o Sumitomo Metal Mining Co., Ltd., 5-11-38, 
Shinbashi, Minatoku, Tokyo, 105, Japan. Attention: Mr. Sho Takano, 
Secretariat. 

Dome Mines, Ltd., 360 Ray St., Suite 702, Toronto, Ontario, Canada. Attention: 
Mr. J. B. Redpath, President. 

Ethyl Corp., 330 South Fourth Street, Richmond, Va. 23219. Attention: Mr. B. C. 
Gottwald, President. 

General Crude Oil Co., Box 2252, Houston, Tex. 77001. Attention: Mr. D. E. 
Montague, President. 

Global Marine, Inc., Global Marine House, 811 West Seventh Street, Los Angeles, 
Calif. 90017. Attention: Mr. R. F. Bauer, Chairman of the Board. 

International Nickel Co. of Canada, Ltd., Toronto-Dominion Centre, King and Bay 
Streets, Ontario, Canada. Attention: Mr. J. E. Carter, President. 

Kennecott Copper Corp., 161 Hast 42d Street, New York, N.Y. 10017. Attention: 
Mr. F. R. Milliken, President. 

Lockheed Missiles & Space Co., Inc., Sunnyvale, Calif. 94088, Attention: Mr. 
Stanley W. Burriss, President. 

Marubeni, 3-3, Hommachi, Higashiku, Osaka 541, Japan. Attention: Mr. Hiro 
Hiyama, President. 

Messerschmitt-Bé6lkow-Blohm Gmbh., 8012 Ottobrunn Bei Miinchen, Federal Re- 
public of Germany. Attention : Office of the Chairman. 

Metallgesellschaft Aktiengesellschaft, D-6000 Frankfurt 1, P. O. Box 3724, Reuter- 
weg 2-32, Federal Republic of Germany. Attention: M. H. Ley, Chairman. 
Mitsubishi Corp., 2-6-8, Marunouchi, Chiyodaku, Tokyo 100, Japan. Attention: 

Chujiro Fujino, President. 

Mitsui & Co., 1-2-9, Nishi-Shinbashi, Minatoku, Tokyo 105. Attention : Mr. Yoshizo 
Ikeda, President. 

NL Industries, Inc. (formerly National Lead), 111 Broadway, New York, N.Y. 
10006. Attention: Mr. R. C. Adam, President. 

Noranda Mines, Ltd., Bank of Nova Scotia Building., 44 King Street West, 
’ Toronto 1, Canada. Attention : Mr. A. Powis, President. 

Rheinische Braunkohlenwerke Aktiengesellschaft, D-5000 K6ln 1, P.O. Box 10 16 
66, Konrad-Adenauer-Ufer 55, Federal Republic of Germany. Attention: Office 
of the Chairman. 
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Rio Tinto-Zine Corp. Ltd., 6 St. James’ Square, London SW1Y 4LD, England. 
Attention: Sir J.N.V. Duncan OBH, Chairman. 

Salzgitter Aktiengesellschaft, D-3320 Salzgitter 41, P.O. Box 41 11 29, Federal 
Republic of Germany. Attention : Office of the Chairman. 

Summa Corp., Ocean Mining Division, P.O. Box 99006, Houston, Tex, 77011. 
Attention: Mr. P. G. Reeve, General Manager. 

Sumitomo Ocean Development & Engineering Co., Ltd., 2-2, 1-chome, Hitosubashi, 
Chiyoda-ku, Toyko, Japan. Attention: Mr. J. Tamura, Managing Director. 
Sumitomo Shoji Kaisha, Ltd., 5-15, Kitahama, Higashiku, Osaka 541, Japan. 

Attention: Yukio Shibayama, President. 

Superior Oil Co., First City National Bank Building, Houston, Tex. 77002, At- 
tention : Mr. H. B. Keck, President. 

Teck Corp., Ltd., Suite 4900 (P.O. Box 49), Toronto-Dominion Centre, Toronto 
1, Ontario, Canada, Attention: Mr. N. B. Keevil, President. 

_ August Thyssen-Htitte AG, 41 Duisburg-Homborn, Kaiser-Wilhelm-Strasse 100, 
Postfach 67, Federal Republic of Germany. Atttention: Dr. D. Spethmann, 
President. 

Occidental Minerals Corp., 6073 West 44th Avenue, Wheat Ridge, Colo. 80033. At- 
tention: Mr. P. A. Bailly, President. 

Ocean Resources, Inc., P.O. Box 2244, La Jolla, Calif. 92087. Attention: Dr. John 
Mero, President. 

., Placer Development Ltd., 1030 West Georgia Street, Vancouver 5, B.C., Canada. 

' Attention: Mr, T. H. McClelland, President. 

Phelps Dodge Corp., 300 Park Avenue, New York, N.Y. 10022. Attention: Mr. G. 
B. Munroe, President. 

Preussag Aktiengesellschaft, D-300 Hannover 1, P.O. Box 4829, Leibnizufer 9, 
Federal Republic of Germany. Attention: Mr. G. Sassmannshausen, Chair- 
man. 

Utah International, Inc., 550 California Street, San Francisco, Calif. 94104. At- 
tention: Mr. A, M. Wilson, President. 
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U.S. Department of State: Statement on Claim of Exclusive Mining 
Rights by Deepsea Ventures, Inc. 
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STATEMENT ON CLAIM OF EXCLUSIVE MInING Riauts BY DEEPSEA VENTURES, INC.’ 


The Department of State received on November 15, 1974, a letter from Mr. 
John EH. Flipse, President of Deepsea Ventures, Inc., described as a “Notice of 
Discovery and Claim of Exclusive Mining Rights and Request for Diplomatic 
Protection and Protection of Investment, by Deepsea Ventures, Inc.” This claim 
identifies an area in the eastern Pacific Ocean that is beyond the national jurisdic- 
tion of any state and asserts that Deepsea Ventures, Inc. “has discovered and 
taken possession of, and is now engaged in developing and evaluating, as the 
first stages of mining a deposit of seabed manganese nodules.” Deepsea Ventures 
asserts the exclusive rights to develop, evaluate and mine the deposit and to 
take, use and sell all of the manganese nodules in, and the minerals and metals 
derived therefrom. 

The Department of State does not grant or recognize exclusive mining rights 
to the mineral resources of an area of the seabed beyond the limits of national 
jurisdiction. 

The appropriate means for the development of the law of the sea is the Third 
United Nations Conference on Law of the Sea and not unilateral claims. The 
United States supports the achievement of a widely acceptable and comprehensive 
law of the sea treaty in 1975 that would include a regime and machinery for the 
exploration for and exploitation of the mineral resources of the deep seabed 
beyond the limits of national jurisdiction. 

The position. of the United States Government on deep ocean mining pend- 
ing the outcome of the Law of the Sea Conference is that the mining of the 
seabed beyond the limits of national jurisdiction may proceed as a freedom of the 
high seas under existing international law. 


1 Statement made available by the U.S. Department of State. Reproduced from the text 
provided by the U.S. Department of State. This statement was made available following 
the filing of the Notice with the U.S. Secretary of State, as a guidance paper for response 
to press inquiries. 
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